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TELEPHONIC CHARGES. 


A CRUSADE seems to have been instituted in certain 
parts of the country against the charges imposed upon 
subscribers to telephone exchanges. From time to time 
we have had to record expressions of dissatisfaction 
from parts where a higher rate is observed than in 
some neighbouring places, and last week we gave a 
table showing the charges in a number of towns and 
cities in England and Scotland, in which considerable 
differences were shown to exist. Within the last week 
or so these differences have formed the subject of 
much comment in some quarters. In Manchester par- 
ticularly an outcry has been raised against the appa- 
rently high rates which the users of the telephone 
have to submit to, and the columns of the local papers 
have been freely used by the discontented ones for the 
airing of their grievances. Things have gone so far 
that there is even a suggestion of combined action on 
the part of subscribers to resist the company’s charge, 
which in this instance amounts to £20 per annum. 
Now, in arriving at a decision as to what constitutes 
a fair and reasonable tariff, there are to be taken into 
account considerations which are not at first obvious, 


and which have evidently not entered into the calcu- 


lations of the complaining subscribers at Manchester. 


In the first place there is often a heavy per centage to 


be paid out of each subscription in the shape of 
royalties. It is quite possible that in many instances 
these might be advantageously and without injustice 
reduced by more than one-half. £4 out of each 
£20, as at Manchester, for instance, seems to be 
rather an excessive exaction. It must not, how- 
ever, be too readily assumed that because in Dun- 
dee, Aberdeen, or other similar towns, considerably 
less than £20 is charged, the service in populous and 


bustling centres of activity like Liverpool, Manchester, . 


or London, can be effectively carried out for an equally 
small sum. Experiences in America, where the system 
has been much longer in operation, and where there 
were greater advantages in its favour, point to the fact 
that low rates will not answer, and at the present time 


the subscription in New York is £30 per annum. In 
Paris, too, the tariff is higher than in England, corre-. 


sponding to £24 per annum of our money; and in but 
few of the larger continental cities is the charge lower 
than in London. The fact is, that the expenses in large 
towns increase out of all proportion to mere numbers, 


and necessitate a much higher charge upon the sub- 


scribers. Besides the fact that rents, rates and. taxes 
are so much higher and that larger staffs are required, 


it must be remembered that whereas in small towns 


way-leave and trespass charges are merely nominal, 
these in large cities amount to quite a considerable 


item in the expenditure of a telephone exchange. In 
fact, the difficulties which have sometimes to be en- 
countered in effecting connection with a subseriber 


are almost beyond belief; many miles of wiré are 


annually put up which there would be no occasion to 
use if the necessary way-leaves could be obtained to 
take the lines directly to their destination. Then 
again, the rate of remuneration of employés is an im- 
portant factor to be considered. It is imperative in 
large exchanges to have a degree of promptitude in the 
dispatch of business which is never approached or 
expected in less important centres, and in order to pro- 


vide this officers must be engaged who are well posted 


in their business and who, of course, demand larger 
salaries than those paid similar officers in smaller 
exchanges. Finally, has it never occurred to sub- 
scribers that the larger the exchange the greater the 
value they obtain for their money ? We have shown 
that the cost of working must be greater in proportion 
to the extent of the exchange—indeed, that the cost is 
more than in simple proportion—and now-we would 
ask whether, though the charge is higher, the con- 
venience is not also greater in being connected with an 
exchange whose subscribers number thousands. 

We have little doubt that a time will come when 
lower rates will obtain all round, but we would point 
out that it is scarcely wise to press for these now, at a 
time when any lessening of the charge must lead to an 
impairing of the service, which, we regret to say, is 
even now such as to give rise to frequent complaints. 
And now the oportunity offers, we would once more 
impress upon the various telephone caterers throughout — 
the country that they will be wise to do all in their 
power to bring about an improvement in this respect ; 
for it must necessarily be an aggravation of their 
discontent to subscribers that while they have such 
high rates of subscription to pay, — obtain but 
an imperfect service. 


ON THE MEASUREMENT OF CURRENTS.* 
By M. E. HOSPITALIER. 


THE industrial apparatus for measurement give con- 
cordant results only with continuous currents such as 
those furnished by batteries and accumulator. When 
the current takes a decidedly undulatory form, as, for 
instance, the current furnished by an Anatole Gérard’s 
machine, in which it becomes periodically zero four 
times in each revolution, still remaining in the same 
direction the indications furnished by amperemeters and 
voltmeters are always lower than those which would 
correspond to the true value of the electric energy con- 
sumed in the exterior circuit. 

We have determined experimentally, with the aid of 
the pupils of the School of Industrial Physics and 
Chemistry of thé City of Paris, and thanks to the kind- 
ness of M. A. Gérard, who has placed one of his 
machines at our disposal, the absolute value of the dis- 
crepancies between the measurements on supplying 
glow-lamps successively with continuous currents or 
otherwise. 

The following are the results of our experiments : — 

When the lamps are brought up to the same luminous 


- condition the indications of an electro-dynamometer 


* Comptes Rendus. 
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introduced into the circuit remain the same, whether 
we make use of a continuous current or not. 

The indications of a Deprez-Carpentier ampéremeter 
_are on an average 10 per cent. lower with adjusted 
currents than with continuous currents. The indica- 
tions of a Thomson ora Deprez-Carpentier voltmeter 
applied at the extremities of the machine, are about 15 
per cent. lower with adjusted currents than with con- 
tinuous currents. 

We see thus that the form-of the currents introduces 
differences which can by no means be neglected, since 
they cause us to attribute to one and the same lamp a 
consumption in voltampéres or in watts, too small by 
23°5 per cent. when it is supplied by adjusted currents. 

The cause of the difference is that the indications of 
the amperemeter are proportional to the mean intensity 
and that the square of the mean intensity introduced 
into the formula 

W=R 


in order to calculate the mean work per second is 
always smaller than the mean of the squares of the 
intensity as inferred from the indications of the electro- 
dynamometer, which represents the real expenditure 
of the lamp. 

_ Jt is the same with the voltmeter, which gives the 
mean difference of potential at the terminals of the 
lamp, but the discrepancy of the results obtained with 
adjusted currents and with continuous currents is still 
increased by the self-induction of the voltmeter, which 
tends to enfeeble the mean current traversing it and t 
diminish its indications. 

It results from our experiments, that in calculating 
the consumption of glow-lamps supplied by adjusted 
currents, gross errors are committed if we take the pro- 
duct of the volts and the ampéres indicated by 
magnetic apparatus for measurement, standardised with 
continuous currents. 

This consumption can only be calculated exactly 
with adjusted currents, by measuring the intensity 
with an electro-dynamometer and the difference of the 
potentials by means of the quadrant electrometer 
(idiostatic method), or of Cardew’s voltmeter. 


INDICATING BELL PUSHES. 


SOME little interest appears to attach itself to electric bell 
pushes which shall indicate to the person pressing the 
button whether the bell, which it is intended shall be 
set ringing, is actuated or not. We have already 
described the apparatus of Mackenzie, which depends 
upon the emission of intermittent sounds corresponding 
to the strokes upon the bell, and the accompanying 
sketch gives an illustration of a push devised and 
patented by Messrs. Leipner and Brotherhood, of 


AN 
Y 


9 


Bristol. A small electro-magnet, M, is inserted in the 
push casing, and the coil being included in the bell 


circuit, sets up a vibration of the armature, A, on. 


contact being made, these vibrations being synchronous 

with the make and break of the bell. ; 
To the armature is attached a small pointer or needle, 

which passing through a hole in the knob, transmits 

these vibrations to the finger of the operator. 

_. The arrangement isa simple one, the extra parts 
being but few and cheaply made. For its particular 

purpose this apparatus appears to be well adapted. 


REPORT ON ELECTRIC ARC LAMPS. 


THE following report, dated April 24th, which we find 
in the last number of the journal of the Franklin 
Institute, has been made by the Board of Examiners 
appointed to make a series of observations on the arc 
lamps shown at the International Electrical Exhibition 
held last year in Philadelphia. 

The observations on arc lamps were made, in the 


main, by Professors Brackett, Young, Geyer and 


Anthony, Mr. Hering and Mr. Bussmann. Professors . 
Cross and Mendenhall took part, when present. 
Occasional assistance was rendered by Lieut. Wyckoff, 
Lieut. Murdock, and Mr. Dudley, Mr. Eldridge assisted 
by recording the photmetric observations. 

The arduous labour of reducing the observations and 
verifying the results was almost wholly performed by 
Lieut. Murdock, secretary of the group. —S_— 

The examinations of arc lamps consisted mainly in 
measurements of illuminating power at various angles, 
from a horizontal plane to sixty degrees below, and in 
measurements of current and potential at the terminals 
of the lamp. No attempt was made to examine 
critically the regulating mechanism, or to measure the 
resistances of the regulating coils. The examinations 
were all conducted at the “test-house.” Each lamp 
was supplied with current from the machine for which 
it was especially designed, and was adjusted and put 
in operation by the exhibitor, who also regulated the ~ 
strength of the current. Se 

Currents and potentials were measured by the same 
instruments employed in measurements of machines. 
The photometric apparatus and methods deserve a brief 
description. The standard to which all arc lights were 
referred was an Argand burner and “ Methven’s screen,” 
loaned to the committee by Mr. Wright, of Weston’s . 
laboratory, which was. accompanied by a certificate 
from the maker to its exactness as a two-candle 
standard. 

It was tested against two standard candles and found 
to give the same light and to be much more uniform. 
This standard was placed at one end of a photometer 
bar of 450 cm. in length, at the other end of which was 


. a 50-candle Swan lamp, serving as a secondary standard. 


This lamp was fed by a Brush storage battery, furnished 
and kept charged through the kindness of the repre- 
sentatives of the Brush Company. A second photo- 
meter bar making a small angle with the first, extended 
from this lamp into an adjoining room, where the arc 
lamp under test was suspended. : 

To permit of measurements of the light emitted from 
the arc lamp at various angles with the horizontal, the | 
lamp was suspended from the end of an arm which 
was free to rotate about a horizontal axis parallel to the 
photometer bar, but vertically above it at such a height 
that when the arm was in a horizontal position the 
lamp could be suspended from its extremity with the 
arc on a level with the centre of the photometric disc. 
By this arrangement, when the end of the arm was 
raised the luminous point described a vertical circle 
whose axis was a line through the centre of the photo- 
meter disc and parallel to the bar. The radius of this 
circle was 127 cm. and the distance of its plane from 
the secondary standard 640 cm. At the centre of this 
circle was placed a mirror of glass, silvered on the back, 
at such an angle that the light from the arc lamp fall- 
ing upon it was reflected along the axis of the circle 
upon the photometer disc. It will be seen that the dis- 
tance between the lamp and mirror was thus rendered 
constant for all elevations of the lamp, that when the 


mirror was adjusted to redect the light upon the disc, 


the angles of incidence and reflection were always 45°, 
and that the distance from the image of the lamp to 
the secondary standard was always 767 cm. The 
mirror was carefully tested for absorption and the | 
proper corrections made in the computation of the 
result. 

The general plan of making observations was as 
follows: The arm from which the lamps were sus- 
pended was made horizontal and the height of. the 


| 
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lamp adjusted to bring the luminous point on a level 


observers then adjusted and read the positions of the 
two discs ten times. The lamp was then raised by 
raising the end of the arm to which it was suspended 
and the readings repeated. This was continued until a 
sufficient number of positions had been taken. | 

Observations for current strength and for difference 
of potential between the binding posts of the lamp 
were made at frequent intervals while the photometric 
readings were in progress. 


To facilitate the comparison of the arc lights with the 


standard, an apparatus was devised by which one-half 


or any larger fraction of the light could be cut off at : 


pleasure. This apparatus consisted of a brass disc, 


) (ITS) 


with the centre of the mirror and photometer disc. Two — 


assumption it is far less than those arising from the un- 
steadiness of arc lights. 
The tables below embody the results of all the tests. 
In table I, column 1 gives the altitudes of the lamp 
at which the illuminating power was actually measured. 
Column 2 gives the true candle power for each alti- 
tude after applying all corrections. Each result given is 
a mean of ten observations. 
Column 3, the mean of the observations for current. 
Column 4, the mean of the observations for difference 


of potential between binding posts. 


Column 5, the electrical energy consumed by the 
lamp in watts. 

Column 6, the same in horse-powers. . 

Column 7 gives the candle-powers for each 15° of 


oO 400 200 300 400 


Candle Powers 


about 30 em. in diameter, having. 24 sector-shaped 

openings, all equal to each other and to the metal por- 

tions that remained between. Upon this was placed 

another exactly similar disc, which could be so turned 
_as to close any desired fraction of the openings. 

This apparatus was mounted on a spindle placed 
parallel to the photometer bar, and in such a position 
that the light from the arc lamp must pass through the 
openings to reach the photometer disc. When the 
apparatus was made to revolve at only a moderate rate 
of speed it was impossible to detect the slightest 
flicker or inequality in the light in consequence of its 
use. 

In the tests made by your committee, the apparatus 
was used, when used at all, with the sectors full open, 
when it was assumed to cut off one half the light as 
theory would indicate. 


Experiment showed that if there is any error in this 


"Horizontal | 


Brush (00 


30° 


60° 


altitude from the horizontal to 60°, as deduced from 
the curves given in the plate. 

Column 9 gives the candles per horse-power for the 
same elevations. 

Under the head of remarks are given such obser- 
vations as were made, during. the progress of the tests, 
as to the working of the lamps. 

Table II has been compiled to exhibit the results of 
the observations as to the steadiness of the light. The 
several columns give the ratios between the arc light 
and the standard for each of the ten observations for 
each altitude. 

The plate shows, on a system of polar co-ordinates, 
the relative intensities of the various lamps tested, and 
the distribution of the light below a horizontal plane. 
The advantage of placing an arc lamp at a considerable 
elevation appears very clearly from an inspection of 
these curves. 
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TABLE I.—Results of tesis on arc lamps. 
Energy in lamp. Reduced results. 
Lamp. Altitude. Candics.| Ampéres, | Volts. | Candles per REMARKS. 
Watts. | H.P. Altitude, |Candles.] 
Arago Horizontal 273 | 15°41 | 39:87| 614°4| ‘824 |Horizontal| 273 332 | Fifteen lamps in circuit. 
| 15° 80’ 356 ‘15° | 350 425 | ‘ 
30° 15’ 505 30° 465 565 
44° 30’ 557 45° 583 708 
56° 40 644 60° 645 783 
Ball … «| Horizontal | 233] 6°60 | 48°83| 322-3} -432 |Horizontal| 233 539 | Seventeen lamps in circuit. 
19° 19’ 431 | 15° 380 880 7 
35° 05’ 534 30° 520 1,204 
46° 25’ 346 45° 485 | 1,123 
60° 00/ 284 60° 182 421 
Brush (1,200) ...| Horizontal | 180| 6-62 | 52:50| 347:5| -466 {Horizontal} 180 | 386 | One lamp in circuit of dead re- 
| is 118 118 253 sistance. Lamp very steady, 
7 10° 26’ 266 15° 332 712 and free from flicker. 
22° 11’ 439 30° 537 1,152 
37° 30’ 617 45° 613 | 1,316 ee 
47° 597 ; 60° 355 | -762 
56° 35’ 422 
Brush (2,000) ...| Horizontal 389 | 10°32 | 56-73| 585°5| 785 |Horizontal| 389 496 | One lamp in circuit of dead re- 
12° 16’ 575 15° 643 819 sistance. 
22° 11’ 842 30° 1,082 1,379 | 
32° 1,253 45° 1,373 1,750 
58° 40’ 1,246 60° 11,200 | 1,529 : 
Diehl . ...| Horizontal | 323 17-67 | 31:84! 562:6| «754 |Horizontal| 323 428 | Four lamps in circuit, 
26° 10’ © 673 | 15° 496 658 
38° 30’ 809 30° 725 961 
56° 40’ 881 45° 830 1,101 
| 60° 887 | 1,176 
Richter … Horizontal 313 | 20°19 | 30:00} 605:7| ‘812 |[Horizontal| 313 | 386 | Six lamps in circuit. Very unsteady. Car- 
14° 30/ 691 15° | 700 | 862 shown by an ammetse in circuit, d'op- 
29° 15 956 30° 960 1,183 ping almost to zero, then up to 25 am 
41° 25/ 813 45° | 894| 1101 and ts nore 
50° 30’ 986 60° 603 743 , 
| 57° 24 633 
Van de Poele ,..| Horizontal | 451] 16-91 |.37:88| 640:5| 858 [Horizontal 451 | 525 | One lamp in circuit of dead re- 
(20-lights.) 15° 701 15° 708 825 sistance. Lamp frequently re- 
28° 40’ 1,020 30° 1,060 | 1,235 adjusted by exhibitor. 
46° 25’ 1,377 45° |1,377 | 1,604 
56° 24’ 848 60° | 670| 780 | 
Van de Poele...... Horizontal | 333 | 13:31 | 45°77| 609-2| «817 [Horizontal| 333 408 | One lamp in circuit of dead re- 
- (60-1t. machine.) 16° 700 15° 535 655 sistance. Constant flickering, 
34° 890 30° 900 | 1,101 and frequent fluctuations of 
46° 25’ 1,156 45° 11,162 | 1,423 considerable magnitude. 
57° 24 606 60° 500 612 
Western Electric] Horizontal | 263 | 17-89 | 25-74| 460°5| -617 |Horizontal) 263 | 426 | Twenty-two lamps in circuit. 
30° 30° 355 15° 323 523 
35° 15 340 30° 355 575 
46° 30’ 247 45° 266 431 
52° 183 60° 75 | 121 
TABLE II.— Variations in Intensity of Lights while under Tests. 
ARAGO Lamp. Batt Lamp. 

Horizontal.| 15°30’ | 30°15’ | 44°30’ | 56° 40’ Horizontal.| 19°19’ | 35°05’ | 46°25’ | 60°00’ 
3°35 4°35 6°10 4°50 9°22 2°77 712 5°84 5°66 1°49 
4°64 3°93 5°73 4°76 4°97 2°92 6°18 8°37 2°36 1°67 
3°60 5°84 7°93 4°67 9°90 3°31 6°85 9°90 4°03 1°63 
1:87 4°23 6°46 5°84 5°99 3°05 6°42 7°82 6°58 1°42 
2°17 5°06 5°87 6°80 7°82 3°64 6°18 9°76 2°65 4°38 
4°10 3°44, 6°68 8°60 9°22 3°02 6°85 8°37 6°34. 7°42 
2°01 4°82 8°66 8°20 11°97 3°68 6°94 6°85 9°22 3°68 
5°27 3°23 7113 5°88 14°86 3°35 5°58 9°76 7:12 4°94 
2°01 ove 8°48 9°22 8°90 3°31 7°12 10°18 4°03 8:96 : 
4°10 4°26 15°10 7°67 3°15, 6:42 8°04 4°88 7°03 

| ‘ike ose 6°85 
ss | 8°312 | 4:36 673 |: 7357 | 9-052 | 6566 | 8489 | 5-287 | 4-497 
Standard .| 69:2 68:4. 63°06 63°54 59°76 Standard ......... |. 60°6 55°04 52°76 55°46 53°06 
Multiplier......... 1192 | 1:192 | 1:192 | 1:192 | 1-192 Multiplier......... 1192 | 1:192 | 1:192 | 1:192 | 1:192 
yer 273 356 505 557 644, CARS csccsssesees 233 431 534 346 284 
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Brusx (1,200 CANDLES). | Van DE Pose (20 Licut -Crrourr). 

Horizontal. | Horizontal. 10° 26’ | 22°11’ | 37°30’ | 47°00’ | 56° 35’ Horizontal. 15° 28° 40/ | 46° 25’ | 56° 24 
2°68 1°67 4:53 6°42 9°76 9°76 5°84 5:76 926 6-94 8-04 1:63 
3°11 1°85 4°59 7°03 10°64 11°27 9°35 7°03 1°42 3°39 3°98 1°42 
3°05 1°81 4°23 7°62 11°11 8°96 7°42 2-83 1:75 3°56 3°68 1°51 
811 1:33 4°64 7°62 10°33 | 10°18 9°62 4°03 1:73 4°23 494 3-27 
2°83 1:29 4°33 7°42 9°48 9°48 7°72 4°28 4:43 4:48 |. 5:60 2°74, 
3-05 253 | 453 | 712 | 948 | 10-04 | 6:16 165 | 209 | 438 | 445 | 2:99 
2°83 2°83 4°33 7°42 9°48 9°09 7°92 1:87 9-69 3-05 7-62 268 
3°08 1°87 4°13 7°03 9°76 9°76 6°18 3-08 4°76 | ‘413. 6°76 4°23 
2°89 2°71 4°48 7°32 9°90 8°48 6°42 3°60 2°25 3°64 :| ae 6°03 
2-77 1:53 433 | 634 | 1004 | 962 | 2:53 3-19 2-30 3:68 ce 6:10 
2-94 1°942 4°41 7°1384.| | 9°664 | Mean ... 3722 4148 5°63 3-200 

54°25 51°06 50°82 51°56 51°74 51°82 51°14 Standard … | 101°70, | 100°45 | 103°04 .| 102°64 | 111-20 
1°192 1°192 1°192 1°192 1°192 1°192 1°192 Multiplier... 1°192 1:192 | 1‘192 | 1:192 1‘192 
180 118 266 | 439 617 597 422 Disc 2° : 

| | | _Candles 451 701 1020 -| . 1377 848 
Brusx (2,000 CANDLES). | | 
Horizontal. | 12°16’ | 22° 11’ 32° | 58° 40’ = Van DE Porte (60 Lieut Crecurr). 
/ 
3-64 5-00 10°33 9-76 14:16 Horizontal 16° 34 46° 25 57° 24 
5°95 34, 12°51 14: 
A 6°94 12°70 13:10 3°39 9°1 15°10 15°85 4°08 
8-27 6:26 6:50 | 10:18 | 11:27 418 | 886 | 1609 | 884 | 72 
2-92 4:38 9-39 15°59 14°63 3°02 9°90 14°16 11°27 10°79 
3°64 6-26 7-42 | 11°78 545 3°80 7°23 17°47 7°62 12°51 
8-05 4:28 752 | 10°33 | 9°76 3°84 | 990 | 10°97 | 13:51 1°75 
448 8-04 7.99 9-62 | 10:33 6°34 5°58 2°80 15°10 2°11 
1:99 4:43 650 | 13:31 | 6-08 2°59 6°78 6:18 17°79 7:52 
12°33. 3°80 9°22 8°74 18°40 5°84 
4°13 8:37 . 6°18 11°78 8:04 
433 | 7-43 | .676 | 1584 | 11-11 

Standard ........... .| 45°05 44°96 ‘84 8 

Multiplier .........| 1192 | 1.192 | 1:192 | 1192 | 1192 Mean .. ... | 3942 | | 10:445 | 13:55 7-097 

Disc multiplier A 2. 2. X 2: ° 2- Standard eee 70°94 | 71°30 71°38 71°54 71°66 

389 | 675 | 842 | 1253 | 1246 Multiplier... 1192] 1192 | 1192} 1192 | 1‘192- 

| Candles ooo | . 888 700 890 1156 606 
Drexz Lamp. | 
Western ELEctTRIc. 
| Horizontal. | 26° 10’ 88° 30° 56° 40 | 
Horizontal. | 30° 30’ | 35° 15’ | 46° 30’ 52° 
2°19 6°26 4°76 12°70 
1°77 7°82 7°72 13°51 
1°01 6°18 9°76 9°90 4°38 6°94 4°64 3°56 2°62 
1°55 7°82 13°51 13°51 4°33 298 | 512 | 388 | 2:80 
4:28 6:26 9-22 11:96 1:01 380 | 428 | 538 | 3-72 
7-12 7-82 11-11 9-09 5-31 512 | 538 | 2-25 | 3:68 
7°42 7-52 7-82 8-84 205 5-06 | 65:18 | 169 | 1:63 
5°68 8°72 12°70 9°35 7°42 512 | 772 3-98 2°68 
1°46 10°95 12°90 9°76 4:28 872 | 808 | 384 | 2:59 
8:98 7:92 4°94 9°35 552 | 470 | 600 | 433 | 3:19 
2°98 7°32 6°58 6°26 4°18 
5°24 5°76 6°58 5°68 4:38 

Mean : 3°646 7°727 9-444 10-797 

Standard 74°38 73°02 71:80 68°44, | 

Multiplier 1°192 1:192 1-192 1°192 4°252 | 5552 | 5456 | 4085 | 3:147 

Candles ee 323 673 809 881 Standard ............ 51:86 | 53°56 | 52:22 | 50°66 | 488 

; Multiplier ......... 1°192 1°192 1°192 1°192 1°192 
| D NE 263 355 340 247 183 
Ricutrr Lamp. 
Hori: | 14° 30’ | 29° 15’ | 41° 25’ | 50° 80’ | 57° 24’ Norz.—The multipliers in Table II. are those by which the 


intensity of the standard is to be multiplied to give the light of 

; | arc lamps, as observed. This product is to be multiplied by the 

5°06 | 10°79 | 15°59 6°26 7°12 3°02 constant 1:192, to allow for loss by reflection, and when the re- 
524 | 13°94 | 16°11 | 860 | 10°18 8°60 volving disc was used by 2°. The final product is the intensity of 
6°85 | 12°70 | 1463 | 8:04 8:37 4°94 the arc lights in candles. 
6°18 | 12°70 | 15°59 | 8:60 7°12 4°33 The variation of the multipliers in any one column is therefore 

. 888 | 13°31 | 14°39 7:52 | 10°33 5°68 a measurement of the inconstancy of the arc light at that altitude. 
3°35 9°90 | 1872 | 568 | 1004 | 476 If the actual variations are desired in candles, each multiplier 
4°76 | 11:44 | 18°09 | 5°00 7°42 3°39 must be multiplied by the ee of the standard, by 1°192 and 
7°32 | 11°27 | 15°59 6°58 7°32 7-62 when disc is used by 2:. 

.6°67. | 14:16 |.18'40 | 6:94 8°96 8°60 
5°38 | 11:27 | 1611 | 7:52 9-90 6-00 


The foregoing is respectfully presented by 


Mean | | 12148 | 16-32 | 7-074 | 8:676 | 65-694 À. ARTHONT, 
Standard ... | 48-00 | 47-74 | 49°14 |48-20 | 47-64 | 46-64 C. F. BRACKETT, [| WM. E. GEYER, 
| 1192 1:192 G. MORGAN ELDRIDGE, | CHAS. A. YOUNG, 

Candles... | 818 | 691 656 sis | 986 | 633 CHARLES B, DUDLEY, | A. B. WYCKOFF. 


J. B, MURDOCK, Secretary. 
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CABLE SHIPS AND WATER CONDENSING. 


AT a recent critical point in the Soudan campaign, when it was 
decided to make Souakim the base of military operations, one of 
the most pressing and immediate requirements was, that a suffi- 
cient supply of fresh water should be obtainable at that port, to 
provide for the increased consumption due to the concentration of 
large bodies of troops, with attendant followers and transport 
animals. It was found that the most speedy and best way to 
supply this want was to put up condensing machinery on board 


such cable ships as were available, the tanks in which the cablé is 


usually carried serving in this case for the storage of the water 


condensed on board. With this object in view H.M. Govern- . 


ment chartered the following tele ph steamers—ss. Calabria 
and Kangaroo, belonging to the Telegraph Construction and 
Maintenance Company, and the ss, International, belonging to the 
India Rubber, Gutta Percha, and Telegraph Works Company, of 
Silvertown. The International is now on her way home, and we 
are indebted to Mr. H. Benest for an account of the arrange- 
ments made on board to adapt her to the work. 

The International is a spar-decked ship of over 1,000 net tonnage 
with a nominal H.P.110. She has water-ballast tanks running 
right fore and aft, their total capacity bein 3 equal to 326 tons. The 
cable tanks are three in number; the two larger ones, situated 
before the boilers, are of 27 feet diameter by 12 feet in depth, the 
cubic capacity of each; inclusive of cone, being 6,819 cubic feet. 
_The smaller tank, situated abaft the engines, is 23 feet 7 inches 
in diameter by 9 feet deep, having a capacity of 3,480 cubic feet 
exclusive of cone, which in this case is reserved for an ice tank. 
Thus the ship has a total water carrying capacity of 17,117 cubic 
feet, equal to 106,750 gallons. | 

Between the date on which the ship was chartered Ly the Govern- 
ment (26th February) and the 16th March, the day on which 
she sailed from Greenhithe for Suakim, a great deal of work had 
. to be done. All the cable machinery had to be dismantled and 
put on shore. Some 75 miles of cable (of various types) had to be 
removed from the ship; besides this a general assortment of 
fittings and spare gear had to be cleared out of the ship before 
the morning of the 28th, when she was placed upon the pontoon to 


be fitted with Kingston valves,and generally cleaned and painted. 


On the 4th March the steamer was placed in a berth in the 
Royal Albert Docks, where the alterations and additions necessary 
to fit her for her new work were completed. This work was car- 
ried on day and night until she was dispatched, over 150 mechanics 
and labourers boing employed in erecting boilers, laying water 
pipes, steam pipes, &c. During the 10 days thus occupied many 
hundreds of feet of copper and iron piping, with numerous joints, 
were placed in position above and below the main deck. 

To take full advantage of the ship’s tank capacity it was found 
necessary to erect four auxiliary boilers; these are vertical, and 
are all situated on the main deck, being firmly fixed on strong 
iron decking built into the squares of the fore, foremain, an 
main hatches. 3 | 

At the fore hatch are two boilers, one measuring 13 feet by 6 feet 
6 inches in diameter, with four cross tubes and 180 feet heating 
surface, 80 lbs. working pressure of steam, weight 6} tons. The 
second is of 12 feet in height, 5 feet 3 inches in diameter, with 
four cross tubes 8 inches diameter, $ inch thick; the plates are 
half an inch in thickness, and the working pressure is 80 lbs. ; the 
boiler is tested’by hydraulic force to pressure of 180 lbs. Height 
of chimney, 23 feet. The usual style of fittings attached to this 
class of boiler comprise double safety valves and stop valve com- 
bined, glass water gauge, and two gauge cocks, patent steam 
pressure gauge, gland blow-off cock, and one check feed valve. 
This last-described boiler, together with the two remainin 
auxilaries, which are the same in every respect, has been suppli 


by the Silvertown Company. All these auxiliary boilers are con-’ 


nected by means of 3-inch branch pipes, with a common steam pipe 
4inches in diameter; this latter is in its turn connected with a 
6 inch steam pipe from the main boilers, the main branch and valve 
being situated on the breech pipe. These boilers are two in 
number, and of the usual type, being 9 feet by 10 feet 3 inches 
diameter over all; total heating surface 880 feet, grates 4 feet 
6 inches by 2 feet 6 inches, 80 lbs. pressure. It is intended that 
only three of the auxiliary boilers will be under steam for con- 
densing purposes at one time; but should necessity arise, all the 
M 4 deck, and one of the main boilers, will be brought into requi- 
sition. 

The 6 inch steam pipe above referred to is carried along the 
starboard side under the spar deck, passing directly over the 
condensers, to which connections are made from it by means of 
24 inch branch pipes, each being furnished with a steam cock. 

A 4 inch branch pipe connects this main with the large vertical 
boiler forward, from which is carried a 4 inch pipe communicating 
with the other three boilers by means of branches, each of which 
is furnished with a stop valve. ; - 7 

By the arrangement above described the complete and conve- 
nient circulation of steam is obtained; one or more of the boilers 
may be put out of circuit to be cleaned or repaired, and should 
necessity arise the supply of steam is available from the auxiliary 
boilers for the main engines. A series of smaller pipes are fitted 
in connection with the deck boilers to supply the steam for work- 
ing the circulating and delivery pumps, as well as the donkey 
feed pumps, so that all extraneous work is done without taxing 
the main boilers, which are only brought into use for condensing 
purposes, should occasion require it, when at anchor. 

The exhaust steam pipes from circulating, delivery, and donkey 


pumps, as well as from the electric light engines, conduct the 
waste steam into a feed-water tank, the waste steam thus being 
utilised in raising the temperature of the feed water intended for 
the boilers. The scum pipes are connected with the general 
main, which conducts the blow off brine to the feed water tank, 
where it passes through a worm pipe set longitudinally in the in 
terior of the tank, and is then ejected into the sea. | 
The feed water tank which we have referred to above is secured 
to the maindeck on the port side in the waist of the ship; it is an 
oblong iron tank 10 feet 9 inches in length, by 4 feet 2 inches in 
breadth and 2 feet 7 inches in depth; it is entirely closed in, 
jacketted and lagged, a manhole door at the top 17 inches in 


diameter affording entrance when required. Its capacity is equal: 


to 95°5 cubic feet or 596 gallons. Near the bottom of the tank, at 
the forward end, is a 7-inch inlet, for the discharge circulating 
water from the condensers. This water entering here, may be 
either retained in the tank or allowed to escape over the ship’s 
side through an outlet which is provided near the top of the after 
end of the tank. A stop valve is placed on the inlet pipe, so that, 
if desirable, the discharge circulating water may be got rid of by 
means of another outlet, which is provided forward of the con- 
densers on the starboard side. | 

For the purpose of still further heating the water pee to 
the feed tank, as above described (its temperature on delivery 
being about 120° Fahrenheit), the brine from the boilers passes 
through the worm-pipe above-mentioned, and the waste heat of 
the brine is thus imparted to the feed-water, without any increase 
to the density of the latter; by these means, as well as by the 
admission of the waste steam from the pumping and other engines, 


it is estimated that the feed-water is raised to about 200°. 


Fahrenheit. | | 
The donkey suctions are arranged in connection to supply all 
deck-boilers from this source, thus effecting a great saving of heat 


- and consequently economy of fuel. 


The steam supplied by the boilers above described passes to the 
condensers. These are of the “Compactum” pattern and are 
eight in number. They are arranged in line on the maindeck 
forward of the waist, on the starboard side, and occupy space 16 
feet fore and aft by 5 feet athwartships, being two feet clear from 
the ship’s side. Each still is connected to the underside of the 
main steam-pipe (which runs above them) by means of a 24-inch 
vertical branch connected with the top of the still and fitted with 
a stop-cock to regulate the admission of steam. After the steam 
enters the still, but before condensation, it passes through a re- 


movable carbon filter, which is set at the top of the corrugated © 


worm tubes with the object of arresting impurities; this filter 
may be renewed when necessary. After its passage through the 
filter the steam is condensed in the worm-tubing by means of the 
continual and copious supply of sea water which is forced in large 
quantities through the cylindrical vessels in which the worm-pipes 
are enclosed. The ample supply of steam, which is delivered at a 
pressure of 70 to 75 Ibs., together with the great volume of cold 
sea-water, which amounts to 33,000 gallons, or 150 tons per hour 
from both the circulating pumps, gives a large yield of fresh 
water which, of course, varies with the initial temperature of the 
circulating water, each condenser giving about 6,000 gallons per 


24 hours, so that when all the condensers are in work about 220 
tons of fresh water can be condensed in the 24 hours. So that the 


purity of the water may at any time be proved, each of the stills 
is fitted with a test-cock. 


The rough dimensions of one of these condensers is as follows : 


—3 feet 2 inches in height by 2 feet square, in the form of a 


group of 4 upright cylinders each 44 inches in diameter ; the total 
weight, including all fittings, is 370 lbs. The inlet for the circu- 
lating water isat the bottom front. Each alternate condenser is 
furnished at the top with a branch 3-inch discharge-pipe leading 
through the ports in the ship’s side; the other outlets are con- 
nected directly with the main discharge-pipe. is 

The fresh water flows from each condenser by means of 1-inch 
pipes into a main 3-inch pipe, which in its turn has branches lead- 
ing into the compartments of the storage tanks. _ | | 

It was not thought necessary to make use of any special 
aerating apparatus, as the length of the piping through which the 


water has to pass, and the spraying of the water itself in its fall — 


into the tank, quite sufficiently answers this purpose. ë 
_ There are two circulating pumps (by A. S. Cameron). The 
steam cylinders are 10 inches in diameter ; the water cylinders 
have a diameter of 9 inches ; length of stroke 2feet. Each pump 
occupies a space of 8 feet fore and aft by 2 feet in breadth ; 
the height of the air chamber from top of the plunger cylinder is 
3 feet 7 inches; the weight of each pump is 26 cwt., and the 
amount of water delivered is 16,200 gallons per hour. Directly 
facing the line of condensers these two pumps, with the breech- 
pipe connecting them, occupy almost an equal space; the whole 
apparatus being compactly set on the main-deck forward of the 
waist. | 
The suction pipes, of 7 inches in diameter, are situated on the 
starboard side between the fore and main cable tanks, and are 
carried up through the main-deck and then along to each pump. 
The inlets through the ship’s sides are fitted with Kingston 
valves ; the entrances being protected by a grating of half-inch 
copper bars set 14 inches apart; copper being preferred to iron so 
as to avoid the choking of the inlet by the growth of barnacles 
and weed; inside each of the Kingston valves strainers with one 
quarter inch holes are fitted ; these can be taken out and cleaned 
when the valve is closed. _ | ms 

The delivery pipes are also of 7 inches in diameter and commu- 
nicate with the condensers by branches fitted to a 9-inch breech 
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pipe; each branch having a stop valve. A stop valve at each 
pump permits of one, or both, being used as occasion may require. 
The water after its passage through the condensers may either 
be got rid of by the branch outlets over the side, or may be taken 
through the main discharge pipe to supply the feed-water tank. 
These circulating pumps are remarkably smooth in their 


action, and almost noiseless, gga most favourably in this. 


respect with the centrifugal class. 

Each cable tank is divided fore and aft by a water-tight bulk- 
head made of 3-inch iron plates, rivetted to the cone and sides of 
the tank by 4-inch angle iron. This bulkhead is stayed to the 
side: of the tank by 14-inch iron stringers. A plate of %-inch iron 
2 feet in width extends along the top of the bulkhead, to which it 
is secured by bracket pieces. The object of this is to prevent the 
water from washing from one compartment to the other in case of 
the ship rolling suddenly or taking a list. In addition to this a 
decking of 3-inch deals is laid over the top of the tank, from the 
wings to the cone, the object of keeping the water within its pre- 
scribed limits and for the sake of cleanliness. Before the water 
was admitted each of the tanks received a coating of lime. 

The suction pipes for the delivery pumps are situated at the 
fore part of the main and after part of the fore tanks. Each 
branch is furnished with a stop valve and communicates with a 
5-inch main pipe leading to the delivery pumps, of which there 
are two. These pumps are placed amidships on the main deck ; 
they each take up a space of 5 feet 2 inches in length by 2 feet 
in width; they are similar in construction to the circulating 
pumps, but of a somewhat smaller size; the steam cylinder 

aving a diameter of 10 inches, water cylinder 6 inches in 
diameter, with a 12-inch stroke ; the weight of each pump is 124 
cwt., with a delivery of 7,200 gallons per hour. Both pumps com- 
municate by means of a 5-inch pipe with a standard having four 


8-inch hydrants. To these hydrants are fitted hose pipes, of 


which the ship was supplied with some 3,000 feet. By this 
means the fresh water may be conveyed either directly to the 
shore or over the ship’s side into water lighters as may be found 
most convenient at Suakim. He: 

The following figures will give an idea of the cost at which fresh 
water is obtained by condensation. pity, 
_ Taking into consideration the amount per ton of the charter and 
the consumption of coal. tk | ‘ 
_ The ss. Edinburgh gives 160 tons of water per day, at a cost 
of 0°576 of a penny per gallon. : 


The ss. International gives 120 tons of water per day, at a cost 


of 0°625 of a penny per gallon. 
The ss. Cyphrenes gives 140 tons of water per day, at a cost of 
0°75 of a penny per gallon. 


The temperature of the sea-water at Suakim is about 87° Fah., , 


although on occasions it has been as bigh as 94°5° Fah. 


There were at one time ten ships lying in Suakim for water con- 


densing purposes. 

Concerning the ss. Calabria, and the ss. Kangaroo, we have no 
details beyond that the former produces 140 tons of water with 
the consumption of 28 tons of coal, and that the latter can pro- 
duce about 110 tons of water daily. 3 

Considering the expense attendant upon condensing (owing to 
the necessity of employing extra men, mechanics and others, the 
large consumption of coal, which may prove a dear commodity in 
war time, and wear and tear of machinery and boilers), it might 
in some cases be cheaper, and possibly more expeditious to carry 
the fresh water from a point where it could be easily obtained to 
the place where it may be required. 

This method is in use on the West Coast of South America, 
where some of the ports, Iquique for example, have no natural 
supply of water. | 

Vessels, both steam and others, fitted with tanks, or divided 
into compartments, have been running for years to supply dis- 
tricts about the great Nitrate and Guano deposits on the Coast of 
Peru and Chili. A telegraph repair ship, the Retriever, was de- 
signed by the India Rubber Company, of Silvertown, s0 as to 
admit of her cable tanks being converted into water tanks; these 
tanks being set upon a water-tight iron deck, under which the 
main hold was divided into six compartments, each of 72 tons 
capacity ; branch suction pipes fitted with stop-valves were led 
from all compartments to a main, which connected with aC 3 
Gwynne’s centrifugal pump, 5-inch delivery, throwing 18,000 
gallons per hour. The steamer’s gross tonnage was 590, her total 
water capacity, inclusive of cable tanks, was 516 tons. The C 3 
pump would discharge this quantity in six to seven hours. Should 
it have been found necessary a No. 7 Gwynne’s centrifugal pum 
could have been brought into play ; this would have Hechatived 
the cargo in two hours, its delivery power being equal to 60,000 
gallons per hour. At Iquique the water was stored in iron tanks 
in the La Noria Railway Company’s works, being pumped direct 
into them by the little centrifugal pump at a distance of some 
1,200 feet, and to a height above sea level of quite 50 feet, the 
steamer being moored off a rough wooden jetty extending some 
200 feet from the bank, along which was carried a jointed 5-inch 
iron pipe, to which was attached by a union a flexible India 
rubber 5-inch 5-ply hose, supported on the water by small floats 


or buoys, at intervals between the jetty and the ship. Seven or 


eight 60-feet lengths of this hose were employed. is operation 
ve frequently carried out with a furious surf breaking in on 
shore. 

At Arica, the point of loading the water, it was received on 
board in a similar way by gravitation from reservoirs on shore, 
into which the water was pumped from the river. From 8 to 10 
hours would be occupied in the filling up. The distance between 


aad was 110 miles.’ Time from Tquique; empty, 11 hours. Time 
rom Arica, full of water, 15 hours. About 5 hours was the 
time generally taken up in landing hoses and, starting pump. 
Total time occupied in loading at Arica, running to Iquique, 
discharging there and returning to Arica, amounted to 48 hours. 
An average of eight trips a month were accomplished by the 
Retriever on a subsequent charter, no pressure being brought to 
bear for extra dispatch. | | 

From the foregoing it will be seen that 4,000 tons of water per 
month could be carried and delivered by this little steamer, while 
the distance steamed amounted to nearly 1,800 miles, 

A vessel, of say double the capacity, that is, a 1,000 tons roughly, 


and having twice the distance to traverse, or say 440 miles the © 


round trip, could easily take in, carry and. deliver eight to ten 
thousand tons of water, and it must be borne in mind, this, with 
an average speed of 8°5 knots per hour only, and a consumption of 


but 7 tons of coal per diem, 


SECONDARY BATTERIES. 


By FRANK GEERE HOWARD, Stud. Inst. C.E. 


Tue earliest form of accumulator was a voltameter worked back- 
wards, and was first observed in 1801 by the French chemist, 
Gautherot. Two years later Ritter, in Germany, carried out a 
number of-experiments in the same direction, and endeavoured to 
utilise the reaction ; he employed for this purpose two plates of 
gold, separated from each other by flannel kept moistened with 
acid, and charged by an ordinary Volta’s pile. If two pieces of 
platinum be immersed in dilute sulphuric acid and connected to 
the two poles of a battery, so that a current be sent through them, 
the liquid will be decomposed, hydrogen being given off at one 
plate and oxygen at the other. If then the battery is disconnected 
and the plates circuited through a galvanometer, it will be seen 
that they give out a current in the opposite direction-to the 
charging current. 

- Becquerel first pointed out the real cause of the returned cur- 
rent, upsetting the original theory that the plates absorbed the 
current during the charging, and gave it up again during the dis- 


_ charge. He showed that the returned current was not due to the 


storage of electricity, but to the presence of substanves having 
chemical affinities for each other, derived from the decomposition 
going on during the charge. | | | 

If two sheets of ordinary lead be placed in dilute aig ade acid, 

and a current be sent through them, a dark brown deposit will 
form upon the plate connected to the positive pole of the charging 
battery, due to the formation of peroxide of lead on the surface of 
that plate, whilst the other will be reduced slightly to spongy 
lead. Upon disconnecting these plates from the charging source, 
and circuiting them through a galvanometer, a current will flow 
from the brown or peroxidised plate to the other reduced plate. 
- The result is the reduction of the peroxide of lead on the one 
plate to oxide, and then to sulphate of lead from the presence of 
the sulphuric acid in the solution ; and of the spongy lead to sul- 
phate of lead. Upon recharging, the anode or brown plate, 
attached to the positive pole of the charging source, will pe 
become peroxidised, and the cathode or other plate reduced to 
spongy lead. The sulphate of lead will thus disappear from both 
plates. The plates are thus continually oxidised and deoxidised 
as they are charged and discharged. 

This is a secondary battery in its simplest form, and all accu- 
mulators are based upon this principle. Lead has proved by far 
the best metal for the purpose, because it forms an almost 
insoluble oxide ; a few other metals are nearly insoluble, but lead 
has the advantage. It is better than silver or manganese for the 
reason that its oxide is less soluble than either of them. «+ 

The initial electromotive force of a freshly prepared cell whe 
charged is 2°25 volts, but this drops after the first few minutes of 
the discharge to a little less than 2 volts, which may be taken as 
the normal electromotive force of a cell made up of peroxide of 
lead, spongy lead and dilute sulphuric acid. The constancy of the 
electromotive force of a cell varies considerably with the rate of 
discharge. If it is run down, or discharged, at a very rapid rate 
it falls off very quickly ; whereas if only a small current be taken 
out the electromotive force will remain constant for a long time, 


though the loss on the negative plate or anode from local action 


will be greater. The strength of the electrolyte or solution varies 
considerably during the charging or discharging of the cell. When 
the cell is fully charged the solution is strongest, and when dis- 
charged weakest. From this it follows that the internal resist- 
ance of a battery is lowest. when the electromotive force is at its 
highest, and the converse. Dr. Frankland has endeavoured to 
utilise this change in the specific gravity of the solution, to indi- 
cate the condition of the cell, and has found that a change of 0-005 
in the specific gravity was equal to astorage of 20 ampére hours. 
This method of determining the state of the cell does not in prac- 
tice give very good results, on account of the difficulty of getting 


‘. * This communication was read and discussed at a meeting of 
the students of the Institution of Civil Engineers on the 16th of 
January, 1885. | 
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the solution in the cell to circulate freely, so as to be of the same 
density throughout. 

The first practicable form of accumulator was that of Planté, 
made in 1860. He took two sheets of lead, and, placing them in 
dilute sulphuric acid, passed a current through them for some 
time. Then disconnecting the cell from the charging source, he 
discharged it, and again charged it, but this time in a reverse 
direction ; so that the lead plate, formerly connected to the 
positive pole of the charging source, was this time connected to 
the negative pole. A number of charges and discharges were thus 
alternately effected until the plates were rendered sufficiently 
porous to give a satisfactory storage capacity. Planté found that 
it was necessary to continue this process for some months before 
a battery was fit for use. Of course when the battery was used 
the current was sent through it always in the same direction. 
The reverse charges were only employed to “‘ form” the plates, or 
render them sufficiently porous to hold a charge. Unfortunately 
this form of cell, simple as it is, does not store much electrical 
energy, except when very thin plates are employed, and these soon 
become brittle and liable to fall to pieces through being entirely 
converted into peroxide of lead and thereby losing their stability. 

According to Géraldy a Planté cell containing 1-445 kilogramme 
of lead is capable of storing 4,983 kilogrammetres of energy, or 
11,329 foot-pounds per lb. of lead. De Meritens modified the 
Planté cell by making the plates out of a number of thin sheets 
of lead laid one upon the top of the other, and soldering their 
edges together, thus obtaining plates composed of a number of 
layers of thin sheet lead. : 

Kabath again modified this by taking long thin strips of lead 
which he corrugated by passing them through grooved rollers, 
and then interleaving them with plain strips, or ribbons of lead, 
folding them backwards and forwards, until a plate was formed of 
the required size. The drawback to this form is that the lead 
used is of necessity very thin, and thus soon breaks down and 


renders the cell useless. In both these cases the same tedious © 


process of forming as in the Planté cell has to be gone through. 


In 1880 Faure devised the plan of pasting red lead, or minium, | 


upon plates of plain lead ; this paste was rapidly peroxidised and 
reduced in one charge, thus overcoming and doing away with the 
long process of forming the Planté plates. The paste had to be 
held on the plates by wrapping them in flannel or some such 
porous material. This increased the internal resistance of the 
cell, and after a time the flannel began to get rotten and fall 
off, causing the cell to fail. A much higher storage capacity, 
however, was obtained, it being 18,000 foot-pounds per Ib. of lead 
and minium. Many improvements have been introduced by 
Messrs. Sellon and Volckmar, culminating in the form now manu- 
factured by the Electrical Power and Storage Company, which 
consists of grids of cast lead with holes from + to 3 inch square. 
The grid used for the anode is made thicker than that for. the 
cathode. These castings are filled with a paste of minium and 
dilute sulphuric acid. After being dried they are placed in long 


troughs, filled with dilute aa acid, and a current is sent 


through them to form them. The amount of current necessary to 
convert 1 lb. of minium to peroxide is 70 ampére-hours, and 140 
ampére-hours to reduce it to metallic lead. But as it only needs 
110 ampere-hours to reduce 1 Ib. of litharge, this is generally 
employed for the cathode plate. After the current has been sent 
through the plates, they are taken out, washed, and stacked until 
required for use, when they are mounted in their respective cells, 
and employed for lighting or other purposes. No felt is put 
between these plates ; they are separated from each other by India 
rubber bands, pieces of wood, or some similar device. 

The storage capacity of this cell is considerably higher than 
that of the Faure type, being 48,000 foot-pounds per lb. of 
lead. But since the storage capacity of a theoretically perfect 
secondary battery is 360,000 foot-pounds per 1b. of lead, even the 
best cell falls far short of this. The figures in Table I. against 
Sellon-Volckmar are the results obtained from cells specially con- 
structed for driving electric launches, tramcars, &c.. Those 
employed ordinarily for lighting purposes yield about 36,000 foot- 
pounds per lb. of lead. 


TABLE I.—STORAGE CAPACITY OF THE VARIOUS SECONDARY 
BATTERIES AS REGARDS RaTio oF Work TO WEIGHT. 


storage P 
Name. ‘perlb. of -| Efficiency. 
| Lead. | 
Theoretically perfect cell 360,000 100-00 
Sellon-Volckmar eas 48,000 13°13 
Crompton-Fitzgerald ... 24,000 6°66 
Faure... 18,000 4°99 
Plante... 12,000 3°33 


It has been proposed by Mr. Fitzgerald to substitute carbon for 
the lead employed for establishing contact with the active material 
of the cathodes, where oxides of lead are used, and also to protect 
parts of the anodes by means of some insulating material, so as to 
arrest the process of peroxidation over the whole of the plates, 
and thus always to preserve a good contact throughout the anode. 
A large number of experiments have been carried out in this 

direction. The best results obtained were from a battery made 
up of cathodes composed of minium and carbon fragments, held 


in a punctured lead envelope, and anodes composed of spongy or 
finely-divided lead, also held in a punctured lead envelope, and 
protected by a network of insulating material, generally known 
under the name of Prout’s glue. This form had a storage capa- 
city of 24,000 foot-pounds per Ib. of lead. Messrs. Beaumont and 
Biggs’s battery is made up of plates of compressed spongy lead. 
The lead is obtained in this state by precipitation from a solution 
of acetate, or sugar of lead, in which solution is placed a plate of 
zinc. Lead, in a state of very fine subdivision, is deposited upon 
the zinc, from which it is scraped off, put into moulds, and sub- 
jected to hydraulic pressure. By this means plates of great 
porosity are obtained, which should have as high a storage capa- 
city as any known form of battery. Of the numerous batteries in 
the market, nearly all are modifications of the well-known Planté 
type, which seems to be the best form for durability, if not for 
storage capacity ; and the “life” of a battery is of far more 


importance than its storage capacity per lb. weight. The most — 


notable battery of this class, and one coming prominently into 
notice, is manufactured by the Wolverhampton Electric Light 
Company, called the Elwell-Parker accumulator. The plates of 
this battery are made of sheet lead only, but before being formed 
they are immersed in a strong solution of nitric acid, which 
attacks the surface of the lead, and honeycombs it to a certain 
extent. Thus, according to Plante, who first patented this pro- 
cess in 1881, the long process of forming is to a great extent done 


away with. There seems, however, to be considerable doubt | 


whether this is the case, or if the nitric acid simply dissolves the 
lead. In all probability the acid attacks the impurities in the 
lead, and thus prepares the plate in the best possible manner to 
receive the current. Another battery is the B.T.K., so called 
from the names of the inventors, Messrs. Beeman, Taylor and 
King. This is a modification of the Kabath accumulator, consist- 
ing of plates made of alternate corrugated and plain strips of lead, 


wound round and round upon themselves. 


An improvement by Dr. Frankland is claimed upon the Sellon- 
Volckmar type of battery, by hardening the paste of minium, or 
other oxide of lead used in the plates, by immersing the plates in 
solutions of sulphuric acid of various densities during different 
periods. He also claims for the plates the capacity of receiving 
a higher rate of charge. This hardening mixture may be cast 
into plates or cylinders of any desired form or size. There are 
also many other batteries of the Plante type by various inventors. 
Mr. Joel has patented a plate having a considerable storage capa- 
city. He makes the plates of lead-wool, or perhaps more Properly 
speaking, lead fibre, mixed with minium, and then pressed upon a 
cast-lead plate which acts both as a conductor and support. 

The advantages of accumulators made after the Plante type 
over those of the Faure type are that they afford a far higher 
rate of discharge. This property is invaluable for many purposes; 
as, for instance, where numerous lamps are required to be run for 
only a short time. But then again accumulators of the Faure 
type take in a higher rate of charge than the Planté, because they 
have a greater thickness of working material, and also store a 
larger amount of electrical energy in a given weight. 

The durability, or life, of a secondary battery, has never been 
satisfactorily settled. Manufacturers assert that their accumula- 
tors will last for a number of years, but this has not yet been 
proved. Those of the Sellon-Volckmar type, cannot, the author 
believes, be depended upon to last more than five or six months 
at the outside, when they are worked regularly every day up to 
their full capacity. But when overcharged continuously, or 
otherwise improperly used, a few ‘days will often suffice to put 
them out of order. 

The Planté accumulator should last longer than this, but it 
must be borne in mind that when this battery has arrived at its 
maximum of efficiency, it is on the point of falling to pieces, 
Where water or steam power is available, a rough, but serviceable 
battery may be made by takings sheets of thick lead, cutting them 
into plates of any required size, and mounting them in tanks filled 
with dilute sulphuric acid. Of course during the first few charges 
the storage capacity will be very small, but this will improve every 
day ; at the same time the cost of forming them is next to nothing. 
Eventually it will prove to be a most efficient battery. 

The first and most important point in setting up a secondary 
battery is to carefully insulate the cells from each other, and 
from any moisture. This is best effected by arranging them on 
wooden shelves raised about 8 inches off the floor, and at an equal 
distance from the walls. The boxes should be left with a space of 
at least an inch between them, and wherever possible placed in 
single rows and not upon shelves one on the top of the other, so 
that free access may be had to each box. In large installations 
the cells are often of considerable size weighing from 5 to 6 cwt. 
each, thus rendering it extremely difficult to move them. For these 
reasons they should be so arranged that, once put up, they can be 
easily got at for repair without being removed. The importance 
of keeping the cells perfectly free from moisture can hardly be 
overrated. If they should be placed upon a damp floor, or in any 
position where moisture can get to them, there will be a con- 
siderable leakage of electricity, the cells will rapidly run down 
(i.e., become discharged), and will be in all probability condemned 
as unworkable and useless. 

All secondary batteries, when first set up, should be tested for 
insulation. This may easily be done by connecting one pole of 
the battery (after it has been charged) to one terminal of an 
ordinary galvanometer, and the other terminal of the galvano- 
meter to earth. The best way to obtain a good earth is to connect 
the wire-to a water or gas pipe; or if neither of these should be 
available, to drive a piece of iron into the ground and make a con- 
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nection in that way. If the needle is deflected it indicates 
leakage, which should at once be remedied. The leakage will in 
all probability be found to arise from an escape of the solution 
from one of the cells, the place where they are standing being 
damp, or one of the leads ‘ making earth.” The poles of the cells 
should be connected together by stout bars of metal. It is in- 
advisable to use copper on the positive pole of a cell on account of 


the rapidity with which it corrodes. Plain lead connections or a 


mixture of lead and antimony are the most trustworthy. The 
positive pole of one cell is joined to the negative of the next and 
so on all through the series. Then the positive pole of the 
dynamo is connected to the last positive of the battery, and the 
negative to the negative. The contacts must be properly made 
between each cell, as a bad contact will produce a great deal of 
heat in the cells, thereby introducing resistance into the circuit 
and reducing materially the rate of charge or discharge. Care 
should be taken not to charge the battery at too rapid a rate, 
and if at any time during the charging the cells become warm, the 
charging should: be stopped, and the battery allowed to cool down. 
The heating of the plates causes them to buckle, often resulting in 
the short circuiting of the cell, and thus putting it out of use until 
the defect has been remedied. | 

During the charging, and also whilst they are at rest, it is 
advisable to test the cells from time to time. This may be readily 
done by taking a short length of stout wire, holding one end 
upon one pole of the cell to be tested, and striking the opposite 
pole with the other end of the wire. If the cell is in good con- 
dition it should give a bright crisp spark. If it gives no spark 
at all it shows that there is a short circuit in the cell, arising in 


all likelihood from two of the plates touching each other, or from 


a small piece of some conducting substance having fallen down 
between the plates. This should be at once remedied, otherwise 


the cell should be cut out from the circuit and taken to pieces. | 


It is very important when working batteries to keep all the cells 
in as even a condition as possible. For if a cell be empty, or is 
discharged before the others, it will then become recharged in 
the reversed direction, and thus set up an opposing electromotive 
force to the rest of the battery, besides there is the risk of 
spoiling that particular cell. Keeping all the cells in the same 
condition is best effected by observing them when charging, and 
cutting out of the circuit all those cells that give off gas freely, 
and continuing to charge the others until they are all fully 
charged. If this is done about once in two months the working 
efficiency of the battery will be maintained at a very high point. 
Of course, this entails extra labour, but the author contends that 
secondary batteries do, and always will, require skilled supervision. 


_ Care must be taken not to cut out too many cells whilst charging 


the battery without introducing a corresponding resistance, or the 
dynamo will be burnt. 3 

The ordinary strength of the electrolyte is 1 part of sulphuric 
acid to 9 parts of water, or of a specific gravity of 1:2; that of 


sulphuric acid being 1°84. The water should be as pure as pos- 


sible. When working a battery it is necessary to keep all the 
plates immersed in the electrolyte. If it becomes necessary to 
add to the electrolyte to keep the cell full, water only should be 
used, otherwise the solution will become too strong. When bat- 
teries are left out of use for any length of time, it is advisable 
either to remove the solution and wash the plates and boxes with 
water, or else to leave them fully charged. This latter method is 
perhaps best adopted only when the battery is not to be out of 
use for very long. It is found that when batteries are left idle 
and full of the solution, sulphate of lead will form all over the 
plates, and have a serious effect upon their future working. 

By discharging a cell too rapidly as much harm can be done to 
it as by charging it too rapidly. 

The best dynamos for charging accumulators are shunt dynamos. 
Both the series and compound machines are liable to have their 
poles reversed by the batteries discharging through them, which 
is likely to arise from the speed of the dynamo decreasing, and 
thereby having its electromotive force overpowered by that of the 
battery. This difficulty might be overcome by specially designed 
automatic switches. The most economical way is to charge each 
battery in two series in parallel, though, of course, whilst charg- 
ing them in this manner, no lights can be run at the same time. 
The circuit should be so arranged that the dynamo is charging 
the battery in two series in parallel, or in one series with the 
lamps in parallel, or dynamo, lamps, and battery all in parallel. 
In order to charge an accumulator, it is necessary to employ a 
dynamo giving an electromotive force greater than that of the 
cells, and greater in proportion to the rate of charge required; 
but as all excess of electromotive force is lost energy, a slow 
charge is the most economical where time is of little moment. 

The uses to which accumulators may be put are almost endless. 
They are serviceable for every application of the electric current. 
Lighting being at present the most in need of them, by employing 
an accumulator in any installation, the failure of the light should 
be rendered almost impossible. 

The employment of secondary batteries for driving trains, tram- 
cars, boats, &c., has been a good deal discussed, but up to the 
present time, although many costly experiments have been under- 
taken, no practical work has been done. | 

The main reason why electricity has not yet been employed for 
motive power for boats and tramcars is, the author thinks, un- 
doubtedly to be traced to the still imperfect and unsatisfactory 
state of secondary batteries. When once they have been so far 
improved as to be looked upon as trustworthy, a great and lasting 
impetus will certainly be given to the utilisation of electricity, for 
motive power as well as for lighting purposes. | 


A NEW FIRE ALARM. 


THE use of electric fire alarms is becoming daily more 
extensive. In America, for instance, they are employed 
in every large town, and most of the insurance companies 
in that country require all premises insured to be fitted 
with them. They may be divided into two classes : 
those whieh come into action when the circuit is 
reached by the flames, and those which are arranged to 
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give the alarm when the temperature rises above a 
certain degree. A great objection to the first is that 
the alarm is often given rather too late. A very simple 
arrangement of the second class has been recently 
patented by M. Rouley, and is thus described in La 
Lumière Electrique :—It consists of a metallic cup of 
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_a few cubic centimetres capacity, the interior of which | 


is coated with insulating material, such as wax, 
paraffin, &c., which melts at what is considered a 
dangerous temperature. The cup also contains a few 


drops of mercury, in which dips a metal rod, which is 


also coated with the same insulating body. Any 


number of these apparatus can be included in the 


electric circuit of a bell, so that the circuit remains 
normally open, and is only closed at the moment of 
fusion of the insulating material, when the bell rings 
and calls attention to the danger. The idea is a pretty 
one, but we doubt whether it would operate success- 
fully until a fire had assumed alarming proportions ; 


and we also fail to see why the metal rod should have. 


an insulating coating at all, 


REVIEWS. 


The Specialists’ Series, Vol. II., Gas Engines. By W. 
MACGREGOR. London: Symons & Co., 27, Bouverie 
Street. 


This book is more particularly noticeable from the 
fact of its being the only one on the subject which has 
yet been brought out. Mr. Macgregor and Messrs. 
Symons have decidedly done good service in publish- 


ing the work, which will certainly be welcome to 


many. No attempthas been made to make the treatise 
an exhaustive one; the aim has rather been to render 
it typical. In dealing with the theory of the gas 
engine all references to the cycles of Carnot and to the 


engine considered as a theoretical heat engine have 


been carefully avoided, as in practice, the author. points 
out, the gas engine has no affinity whatever to these 


cycles. The reader’s attention has been confined to the 


deductions that have been obtained from experiments 
made by the best authorities. The \general idea of a 
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gas engine, it appears, dates a considerable time back, 
but nothing definite seems to have been done till 
Lenoir, in 1860, succeeded in constructing a gas motor 
which was actually a practical machine and not a toy. 
A quarter of a century has passed since that date, and 
during the period there have been many workers in 
the field, and now the utility of the gas engine is prac- 
tically undisputed. Some literature on the subject has 
been greatly wanted, and the present work is very op- 
portune, and is at the same time satisfactory. Towards 
the termination of the volume the author indulges in 
the usual predictions which enthusiasts of a specialty 
habitually put forward. Mr. Macgregor says :—“ The 
time will come when factories, railways and ships will 
be driven by gas engines as efficient as any steam 
engine, and much more safe and economical of fuel. 
Gas generators will replace steam boilers, and power © 
will not be stored up in enormous reservoirs, but 
generated from coal direct as required by the engine.” 


Ballooning : A Concise Sketch of its History and Prin- 
ciples.. By G. MAY, 


This work, which is also one of the “ Specialists’ 
Series,” published. by Messrs. Symons, will no doubt - 
prove of interest to many. The information given is 
more historical than technical, although the author 
states that he has endeavoured not to encroach too 
much on the latter; the technical details, indeed, are 
decidedly meagre, and altogether the work is very far 
from being exhaustive. — | 


OBITUARY. 


PROF. FLEEMING JENKIN, F.R.S. 


OUR readers will join with us in the regret which we 
feel in performing the melancholy duty which devolves 
upon us this week of recording the death, which oc- 
curred at noon on Friday of last week, of Prof. 
Fleeming Jenkin. Although the late professor had 
for some long time been in poor health, the conse- 
quence of over work and much domestic anxiety, his 
most intimate friends entertained no misgiving as to 
the result of the comparatively trivial surgical opera- 
tion which a week before he went to Edinburgh to 
undergo. The authorities of Edinburgh University, 
where he held the Chair of Engineering, had consented 
to release him from his duties for a twelvemonth in 
order that he might recuperate his energies by travel 
and by residence on the continent, and he had spent 
some little while in the South of England’ ere the 
journey back to Edinburgh for the purpose alluded to 
was undertaken. He looked forward with cheerfulness 
to the operation, and his confidence was in a measure 
shared by his friends. Blood-poisoning, however, set 
in, and though it was not until the morning of Friday 
that imminent danger was apprehended, he died at 
noon on the same day. 

The deceased, the only son of Captain Charles 
Jenkin, R.N., of Stowting Court, Kent, was born in 
1833. His mother was a native of Scotland, and the 
authoress of several popular novels. Inheriting both 
English and Scottish features of character from his 
parents, his mind and character were still further en- 
larged by the varied nature of his early education. He 
first attended the Grammar School at Jedburgh, and 
subsequently went to the Edinburgh Academy, where 
he had Clerk-Maxwell for a schoolmate. When 13 
years of age he was sent to a school at Frankfurt-on- 
the-Main, and, a year later, to Paris, where he remained 
during the Revolution of 1848. Attending the Univer- 
sity of Genoa subsequently to this, he there obtained 
the M.A. degree. In 1850 he commenced that engi- 
neering career which has since brought him so much © 
distinction, his first experiences being gained in a 
locomotive shop at Marseilles, The following year he 
returned to England, and was apprenticed for three 


years at Sir W. Fairbairn’s famous works in Man- 
chester. He soon rose to honourable employments, his 
first important step being an engagement with Messrs. 
Newall, of Birkenhead, with whom, in the year 1857, 
he was engaged in making preparations for laying the 
first Atlantic submarine telegraph cable. This circum- 
stance was the means of bringing him into close rela- 
tionship with Prof. (now Sir) William Thomson, with 
whom there was soon formed a lifelong professional 
and intimate personal friendship, and from that gentle- 
man he received much help and stimulus in his early 
professional career. Mr. Jenkin was successively 
engaged in the work of manufacturing not only the 
first Atlantic cable, but also the Red Sea cable, a cable 
extending from Singapore to Batavia, and several of 
the most important Mediterranean cables. He accom- 
panied some of the expeditions for the laying of the 
latter. In the year 1861 he set up in business in London 
as a civil engineer on his own account, in partnership — 
with Mr. H.C, Forde. Acting under the encourage. | 
ment received from Sir William Thomson, he now 
began to write on scientific subjects, one of his earliest 
memoirs being a paper on “The Transmission of 
Signals through Submarine Cables,” which was com- — 
municated to the Royal Society in 1862, and subse- 
quently published in the Philosophical Transactions, 
On the motion of Sir William Thomson, a committee 


was named at the Manchester meeting of the British © 


Association, held in 1861, for the determination of 
electrical standards. Mr. Jenkin was named as the 
reporter for that committee, and he was closely asso- 
ciated with Clerk-Maxwell, and other able experi- 
mental investigators, in carrying out the work of the 
committee. For many years he recorded the work of 
the Electrical Standards Committee (much of it actually 
his own), and most of it was practically ratified at the 
International Conference of Electricians, held in Paris 
in 1883-84. | 

For a couple of years, beginning in 1866, Mr. Jenkin 


= (who was now a Fellow of the Royal Society, at the age 


of 32 years) was elected to the Professorship of - 
Engineering in University College, London. In that 
capacity he did such excellent work that he was fixed 
upon as the first occupant of asimilar chair founded inthe 
University of Edinburgh in the year 1868. He readily 
accepted the appointment when it was offered to 
him, and forthwith relinquished his London partner- 
ship with Mr. Forde. Professor Jenkin was not long 
in making an excellent position for himself in the 
university. A highly skilled and enthusiastic teacher, 
who was thorough and systematic in everything that 
he did, he gradually brought around him a number of 
able and accomplished young men, much of whose 
professional success in life is directly traceable to his 
influence. Several of them were Whitworth scholars 
in Mechanical Engineering. Amongst his favourite 
pupils we may specially mention Professor Smith, of 
the Sir Josiah Mason College, Birmingham, and Pro- 
fessor Ewing, of the University College, Dundee. But 
the work of his classes did not use up the intellectual 
and physical energy of Professor Jenkin. Locally, he 
became connected with the Royal Society of Edin- 
burgh, the Watt Institution and School of Arts, and 
other scientific institutions. Being within easy reach 
of Glasgow, he had much professional intercourse with 
Sir William Thomson, and as a result of that inter- 
course, as also with Mr. C. F. Varley and others, very 
great progress was made in the improvement of signal- 


ling apparatus for long submarine cables. He and Sir © 


William Thomson were engaged as consulting elec- 
tricians and engineers for a number of the most 
important submarine cables, and on several occasions 
he visited both North and South America in his pro- 
fessional capacity. Latterly he was joint engineer 
with Sir William Thomson of the Mackay-Bennett 
cables, and was also joint patentee with Sir William 
of important telegraphing instruments (specially for 
submarine cables), notably the automatic curb sender. 
His -scientific aid was also in much request as a 
juror in international exhibitions. He was juror 


_ 


in physical apparatus at the London Exhibition | 
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of 1862, in engineering at the Paris Exhibition of 
1878, and in electricity at the Health Exhibition 
last year. Much of his success in carrying on 
scientific projects in foreign countries was due to 
the fact that he was a highly accomplished linguist. 
German, French, and Italian were almost as familiar to 
him as his mother-tongue, and he was quite at home in 
French drama and literature. 

During the last three years of his life he attacked the 


problem of electric locomotion with characteristic 


energy and originality. Fired with the report of a 


lecture given at the Royal Institution in 1882, illustrat-. 


ing Professors Ayrton and Perry’s absolute block 
system for preventing collisions and for dispensing 
with the aid of drivers, guards, and signalmen on 
electric railways, he proposed a scheme of joint work- 
ing with these gentlemen for the development of a 
scheme of overhead automatic electric transport, to 
which he ultimately gave the name of Telpherage. The 
establishment of the Telpherage Company, of which he 
became one of the most prominent directors, was the 
next step, and after a long series of experiments had 
been conducted at Stevenage, in Hertfordshire, an 


actual telpher line, for conveying 250 tons of clay per 
- week, for the Sussex Portland Cement Company, by 


means of iron buckets hanging on an overhead steel 
rod, supported on wooden posts, was undertaken. 
The manufacture of the electric locomotives to run 
along the steel ropes and pull the train of buckets after 
them, as well as the construction of the line, was 
engaging his attention at the time of his death. 

His originality and powers of suggesting devices for 
overcoming difficulties were prolific, as is shown by 
his manifold patents in connection with the details of 
telpher lines. Besides his numerous electric patents, 
he has made inventions in bridge work, hydraulics, 
mechanical methods of transmitting power, and heat 
engines. | 

Neither his duties as a teacher, nor his multifarious 
occupations as a consulting engineer, an inventor, and 
a scientific witness and assessor at the Courts were able 
to engross his activities. From 1859 onwards he wrote 
some fifty papers on scientific and social subjects, as 
well as several text-books. Of these last, the principal 
one—his book on Electricity and Magnetism in Messrs, 
J.ongmans’ series of Text-books of Science—which has 


| 


passed through many editions, and been translated into 
several foreign languages, is generally accepted as the 
best existing elementary treatise on electricity. His 
scientific papers are for the most part to be found in 
the Transactions and Proceedings of the Royal Socie- 
ties of London and Edinburgh, of the former of which 
he was elected a Fellow at the early age of 32, while of 
the latter he was made Vice-President in 1879. His 


papers exhibit much originality. One, published in 


1878 (which gained the Keith Prize of the Royal 
Society of Edinburgh), lays the foundation of an 
entirely new dynamical theory of machines, which is 
as much in advance of the merely kinematical analysis 


of Reulaux as that was in advance of the fragmentary 


treatment which preceded it. | | 
Apart altogether from his scientific achievements, 
Professor Jenkin was in many ways a man of remark- 
able power, and even more remarkable variety. As an 
accomplished linguist, a litterateur, a critic, a meta- 


physician, a sportsman, no subject seemed to. come 


amiss. Whether the talk was of technical education 
or the costume of the Greeks, of French plays or the 
freedom of the will, Prof. Jenkin was sure to contri- 
bute a fact, a theory—a paradox, perhaps—but still 
something fresh and suggestive. Of him even more 
than of most men it might be said that only his inti- 
mate friends really knew him, and his intimates were 
for the most part specialists in literature or art, or in 
anything rather than the subjects that formed the main 
business of his own life. Of his literary work the 
pages of the North British Review for 1868 contain 
examples, among which an article on the Atomic 
Theory of Lucretius may perhaps be specially named. 
Other of his writings treat of Darwinism, education, 
economics, and hygiene. In this last subject he did 
more.and better work than merely that of the pen. In 
1877 he organised the Edinburgh Sanitary Protection 
Association, a Co-Operative Society which secured for 
its members the benefit of periodical. inspection and 
skilled advice regarding drainage. The idea was novel, 
and a man of less energy would have found the opposi- 
tion and prejudice of the public strong. He. soon 
launched the Edinburgh Association on a career of 
assured prosperity, and then promoted the formation 
of similar societies in London and other places. A 
like society was founded in Dundee a little more than 
a year ago, of which, as of many of the others, Prof. 
Jenkin was honorary consulting engineer. With other 
titular distinctions, Professor Jenkin was an LL.D of 
Glasgow University, and an honorary member of the 
Société Professionelle d’Hygiéne of Paris. He leaves 
a widow, the only daughter of the late Mr. Alfred 


Austin, to whom he was married in 1859, and three . 


sons, the eldest of whom, Austin F. Jenkin, has had a 
distinguished career at Trinity College, Cambridge. 


INVENTIONS EXHIBITION. 


Messrs. R. E. Crompton & Co., of Chelmsford and London, dis- 
play on their stand (No. 1291) exhibits of great historical import- 


ance. If any confirmation be required of the great strides 
that electrical engineering has taken during the last three or four 
years, it may be obtained a 4 ooking through the long array of 
improvements that Messrs. R. E. Crompton show in their manu- 
factures. 


Dynamos.—Starting with the original series-wound 
“B” Crompton-Bürgin machines made by this firm, which are 
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very fally illustrated in the Reviw for March 3rd, 1883, separate 
of the various machines are shown, whereby the improve- 
ments and developments in mechanical and scientific detail may 


be traced. Magnets, windings, armatures, spindles, brushes, and 


holders are all exhibited separately. It will be remembered that 


Messrs. Crompton were the first firm to introduce the compound- 
wound dynamo into the market. A disc armature is shown which 
was made more than three years ago, and run in an experimental 
4-pole field, and which will be found to bear a striking resemblance 
to some that have since . become . omg with other makers. 
The latest form of the Crompton- in machine (see fig. 1) 
gives far greater efficiency owing to the fact that the several 
Ke are better electrically balanced than in the former machines. 

e hexagonal rings on the armature have been made much 
broader and fewer in. number, and much more iron has been put 
into the armature than formerly. The magnets are longer and 


t 


7 + 


= 
. 


Fig. 2. 


Me wire, Bou these improvements the sparking and wear and 
, tear of brushes have been 

Passing on to their latest types, we find examples of the new 
“Crompton” 
made out of so 


tails, such as the bearings, brushes, commutators, and lubri- 
cating arrangements. There are also shown on the stand and 


‘maintained that by the H gy meaning of the 


elsewhere dynamos specially designed for train lighting, coupled 
on to ‘ Tower” engines. This compact plant is similar to that 
which has been successfully used for lighting trains on the Great 
Eastern Railway and the Lancashire and Yorkshire Railway for 
some time past. Two “ten unit” slow-speed machines, coupled 
to Willans compound engines, run the incandescent lights in Old 
London, and another machine lights six arc lamps on the pro- 
menade. Arc Lamps.—A set of twelve arc lamps, placed in histo- 
rical order, show the various stages of improvement through which 
they have passed ; such as the original E or series lamp, the E 
differential, the G or focussing, the K or focussing solenoid lamp, 
in which the arc was first capable of being increased as well as 
decreased ; and lastly, types of the D D or double differential 
lamps of the newest types, which show very marked improvenwats 
on the older forms, both as regards simplicity of construction and 
regulation. The original Crompton arc lamp (see fig. 2), made 
directly after the Paris Electrical Exhibition, was of the Serrin 
type, but much more suitable for commercial use. The feed was 
controlled by an electro-magnet which released a train of wheels, 
allowing the rack rod with the carbon to descend by its own 
weight. These lamps were sold very extensively at the time of 
their introduction, and with the Biirgin machine, brought out at 
the same time, Mr. Crompton’s name came prominently before the 
public. This lamp, improved from time to time, became one of 
the most ect of the clock-work kind, and may be found in the 
Review for March 38rd, 1883. Instrwments.—Crompton-Kapp’s 
current and potential indicators are shown, with suspended and 
pivotted mb “4x both for large and small readings. These, as is 
well known, contain no permanent magnets, and so do not require 
constant recalibration, and'are found to be specially useful for use 
in machine rooms and places where rough usage may be expected. 
There is also an interesting collection of various switchboards, 
switches, and numerous designs for lamp holders and fittings. 
Messrs. Crompton exhibit an improved type of projectors, such 
as have been supplied to Her Majesty’s Government and private 
yachts. The arrangements and mechanism for working and 
adjustment are both simple and ingenious, and are said to have 
given great satisfaction in rte We hope to give illustra- 
tions and descriptions of other apparatus exhibited by this firm 
during the course of the Exhibition, especially the new “ Cromp- 
ton” machine. The Crompton-Crabbe arc lamp now lighting the 


. South Promenade, was described in our issue of May 31st, 1884. 


LEGAL. 


In re the Lancashire Maxim-Weston Electric Com- 
pany.—(Chancery Division, before Vice-Chancellor Bacon.—This 
Was à een to determine the respective rights of this company 
and the Maxim-Weston Electric Company under agreement dated 
the 16th and 30th September, 1882, the latter being a variation 
of the earlier agreement. By these agreements the Maxim Com- 
pany sold to the Lancashire Company a licence to vend and use 
certain inventions comprised in letters patent which had been 
granted to Maxim, Nicholls, and Weston. The purchase money 
was to be £20,000, £10,000 of which was to be taken in fully paid 
up shares of the Lancashire Company, and the remainder was to 
be paid by the assignment to the Maxim Company of one-third of 
the subscriptions for calls on shares taken after the first 20,000 
shares, or, in the second place, out of moneys received for the 
granting of licences to use the patents. The Lancashire Company 


had been ordered to be wound up, and the motion was e on 


behalf of the liquidators, Messrs. John Brown and Thomas Whit- 
worth. Mr. Martin, Q.C., and Mr. Alexander Young, for the 
motion, contended, first, that the 10,000 shares allotted as part . 
papas of the purchase money ought not to be included in the 

20,000, which, according to the agreement, had to be issued 
before any payment in respect of calls was made to the selling 
company—in that case no payment of money was due from the 
Lancashire to the Maxim Company; secondly, the Maxim Com- 
pany could have no claim on the Lancashire Company in respect 
of licences, as none had been granted. Mr, Hemming, Q.C., and 
Mr. Creed, for the Maxim Company, the vendors, on the contrary, 
ement the 
10,000 shares were included in the 20,000 mentioned, and that as 
24,038 was the total number of shares issued or applied for the 
had a right to one-third of the calls in respect of 4,038 shares, re | 
secondly, that they had a lien on the licence sold by them to the 
company in liquidation. The Vice-Chancellor said that what was 
clearly intended was that 20,000 shares should be applied for by 
the public before the selling company had any claim in respect of 
calls made on the shareholders of the purchasing company. 
that circumstance had not arisen, the argument of Mr. Hemming 
fell to the ground. The Maxim Company was entitled to prove 
for £10,000 in the liquidation of the Lancashire Company, but as 
the licence which had been assigned was not in the nature of 
landed property they had nothing in the nature of a lien. 


Tenders Wanted.—The Highland Railway Company 
invites tenders for galvanised iron wire, varnishes, 
creosote oil, telegraph instruments and fittings, as may 
be required from the Ist July, 1885, to 30th June, 1886. 
Tenders must be lodged by Saturday, the 27th inst. 
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| but is a cylindrical drum with a core of soft iron discs, with spaces 
| at frequent intervals for ventilation. The discs are grooved and 
| fitted on to gun metal rings fixed into specially designed spindles. AMEL | 
| The winding usually consists of insulated copper loops, which are 
| 80 arranged that in case of accident they can be displaced and 
| fresh ones put in with very little trouble. In these machines ) 
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NOTES. 


Electricity in the “ Particular Service Squadron,”’— 
A few details as to the extent to which the electric 
light is utilised on board the various ships comprising 
the Particular Service Squadron, which recently left 
Portland under the command of Admiral Sir Geoffrey 
T. P. Hornby, K.C.B., Commander-in-Chief at Ports- 
mouth, may be of interest, showing, as they do, the 
great progress which has of late years been made in the 


Royal Navy in this respect. The Minotaur, ironclad. 


flagship, is fitted with the electric light; Hercules, 
ironclad, flying the flag of Vice-Admiral Sir Anthony 
Hoskins, two electric search lights; Agincourt, iron- 
clad, two electric search lights; Shannon, belted 
cruiser, two electric search lights ; Sultan, ironclad, 
electric search lights ; Penelope, ironclad, electricity is 
not used on board ; Devastation, armour-plated turret- 
ship, search lights ; Oregon, armed mercantile cruiser, 
no electric light; Repulse, armour-plated ship, two 
search lights ; Lord Warden, armour-plated, twosearch 
lights ; Ajax, armour-plated turret-ship, search lights ; 
Hotspur, armour-plated ship, no electric fittings ; Hecla, 
_ torpedo depôt ship, two electric search lights ; Con- 
quest, corvette, none ; Rupert, armour-plated turret- 
ship, none ; Zron Duke, ironclad, search lights ; Mer- 
cury, despatch vessel, two search lights, with facilities 
for incandescent lighting ; Leander, steel cruiser of 
new type, two search lights ; Polyphemus, torpedo ram, 
two very powerful search lights, and also internal 
_ lighting apparatus ; and Mariner, sloop, search lights. 
It will be seen that all the latest additions to the 
British Navy are provided with the electric light, and 
that those ships which are without it are nearly all of 
an old class. It is quite evident that the Admiralty 


intends in the future to make the fullest use of the 


. electric light on board war ships, as it will be abso- 
lutely necessary in actual warfare to guard against the 


sly attacks of torpedo craft, which could otherwise at. 


night time approach under the very bows of a vessel 
without being seen. ty 


Electric Lighting in Italy.—The installation for the 
electric lighting of the railway station of San Pierda- 


rena is nearly completed. The dynamos will be driven - 


by two turbines; the nine arc lamps are of 6,000 
_ candle-power each ; the cost is estimated at £4,000. | 


Miners’ Electric Lamps.—Mr. Ellis Lever, of Bowdon, 
Cheshire, has renewed his offer of £500 for the best 
portable electric lamp to be used in mining operations. 


Incandescent Lamps.—At a general meeting of the 
Engineering Society, King’s College, last week, Mr. 
W. P. Adams read a paper on “ Incandescent Lamps.” 
The paper was followed by an interesting discussion. 


The Gülcher System.—The Giilcher Electric Light 
Company has recently extended the installation on the 
Benares Bridge over the Ganges. This bridge is in 
course of erection by the Oude and Rohilkund Railway 
Company, and the work is now carried on at night by 
means of 16 arc lights and 20 incandescent lamps, 
driven from a No. 4 Giilcherdynamo. The above com- 
pany has also recently completed the lighting of the 
grounds of the Crystal Palace, Sydenham, with 14 arc 
lights of 2,000 C.P., placed on high poles, as briefly 
notified in our last. It is intended to use this installa- 
tion on féte nights, when the grounds will be illumi- 
nated by the electric lamps and some thousands. of oil 
lamps in coloured globes. The current is derived from 
a No. 5 Giilcher dynamo; the motive power being a 
Robey double cylinder portable engine. The company 
is also extending its business through its New Zealand 
agents in that colony, and has recently supplied four 
No. 4 dynamos, each machine being capable of running 
18 are lights of 2,000 C.P. each. Messrs. Morewood 
and Co., Birmingham, have also placed an order for an 
extension to their already large electric lighting plant. 
The company has also orders on hand for several large 
plating dynamos. | 


Liberty and Light.—We learn that it has been decided 
that the statue of Liberty, which is soon’ to: be erected 
at the mouth of New York Harbour, will be lit up by 
means of lamps installed at the foot of the statue, the 
light from which will be thrown upwards by means of 
powerful reflectors. Another group of lights will also 
be placed in the torch... 


The Electric Light at Messrs, Huth's.—The installa- 


_ tion. fitted up, by Messrs. Woodhouse and Rawson for 


Fredk. Huth & Co.; of Tokenhouse Yard, was carried 
out by the contractors to the plans and specifications of 
Messrs. Mackenzie & Brougham. We were in ignorance 
of this fact last week at the time of penning our de- 
scription of the plant, &c. | 


Gas v. Electric Light.—The discussion on Mr. Hart- 
nell’s paper, which was read before a meeting of 
millers at Glasgow, has put us in mind of an occur- 
rence which may be noticed in the majority of mills 
and factories lighted-by means of gas. When the 
ramification of pipes is very extensive, a considerable 
amount of leakage results from indifferent joints, &c., 
not only when all the lights are burning, but also when 
but few burners are required, 7.¢., during daylight. 


This leakage is registered on the meter as actual con- 


sumption, for which the consumer has to pay. In 
large manufactories this loss is too large to be neglected, 
although we have not seen any reference thereto pub- 


lighed previously. With the electric light generated by 


a gas engine no such useless expenditure occurs. 


Electric Lighting for Flour Mills —On Wednesday, 
at the Convention of British and Irish Millers at 
Glasgow, Mr. Wilson Hartnell, of Leeds, read a paper on 
this subject. Two of. the chief advantages he urged 
were, that the electric light was cheaper and less dan- 
gerous than gas for a flour mill. A discussion ensued. 


The speakers in favour and those against the adoption 


of electric light were fairly divided—gas having rather 
the best of it. Mr. Mooney, from Dublin, and Mr. 
Soundy, held that the paper of Mr. Hartnell, in so far 
as it exaggerated the dangers of gas, was calculated to 
injure the millers with the insurance companies. Mr. 
Hartnell replied to the criticisms, and was thanked for 
his paper. ear | 


The Electric Light at Lowestoft.—The electric light 
will shortly make its first appearance in Lowestoft, 
Messrs. A. R. Sennett & Co. having received instruc- 
tions to light up the house of Mr. Youngman. The 
house will be lighted by means of Frankland accumu- 
lators, and the motive power will be derived during 
the day time from an engine situated in a brewery at 
some distance from the house. There is an opening 
for the lighting of residences of owners of mills, fac- 
tories, &c., situated within easy distance of them. 


The Electric Light in Ball-rooms.—On the 11th inst., 
Messrs. A. R. Sennett and Co, temporarily installed 


the electric light at Devonshire Street, Portland Place, 


on the occasion of a ball given by Mrs. Alexander. On 
account of the extent of the various rooms and the 
elaborate furniture, the electric light was shown to 
great advantage. Some 150 lamps of various candle 
powers were employed, about 100 of which were placed 
in the ball-room. No fittings of any kind were 
used, and a very handsome effect was produced by 
attaching a number: of 8-candle power lamps to the 
blue brocaded silk curtains and valances of the apart- 
ment. In the other parts of the house they were sup- 
ported on the tree ferns, and in other suitable positions. 
The light was very successful and gave great satisfac- 
tion. A portable engine and dynamo and Frankland 
accumulators were employed, the whole arrangement 
being carried out in a little more than two days. These 
temporary installations, when well arranged, cannot 
fail to be of service in permanently introducing the 
electric light, as it is thus brought under the notice of 
a great number of persons in one night.. | 
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Electric Lighting for City Premises.—Messrs. R. E. 
Crompton and Co. have received instructions from the 
East and West India Dock Company to light up its 
London premises, called “ Dock House,” Billiter Street. 
They will use a 3} horse-power Otto gas engine, a 
Crompton dynamo, and Dr. Frankland’s accumulators. 


Electric Lighting in Vienna.—We understand that 
Mr. R. E. Crompton has been at Vienna for the last 
fortnight, making arrangements for carrying out a 


large installation which he has in hand for the Imperial 


and Continental Gas Association. We believe Mr. 
Crompton will not only have the electrical work to 
carry out, but the arrangement of the engines and 
boilers will also be in his hands. This installation 
will be one of the largest of its kind, and, it is thought, 


the forerunner of many more in other important cities. | 


The United Telephone Company’s Bill—The United 
Telephone Company, Limited, has withdrawn its Bill, 
deposited for the purpose of obtaining parliamentary 
authority to carry wires for telephonic communication 
over or under any houses, streets, or highways, within 
100 miles of the General Post Office. Against this Bill, 
no fewer than 47 petitions had been presented, most of 
which were from local boards and other governing 
bodies, including the Metropolitan Board of Works and 
the Corporation of London. 


Telephonice Litigation in. America.—We understand 
that the telephonic issue in the United States is now 
narrowed down to the celebrated 5th claim of the 7th 
March, 1876, patent, in which Bell claims to be the 
discoverer of the undulatory current which is described 
in these words :—“ Fifth, a method or an apparatus for 
transmitting vocal or other sounds telegraphically, as 
herein described, by causing electrical undulations 
similar in form to the vibrations of the air accompany- 
ing said vocal or other sounds substantially as set 
forth.” America is, we believe, the only country 
where this preposterous proposition, as a broad claim, 
irrespective of any form of apparatus, is permitted to 
stand. A correspondent writes :—“ My reading of the 
English decision is that Bell’s patent is restricted to a 
receiver, Which hasa permanent magnet in combination 
- with a plate or armature capable of inductive action, 
and that the question of the broad claim. of the 
undulatory current was not pressed in England, by 
reason, probably, as the Bell people would contend, of 
the publication by Sir William Thomson, in Glasgow, 
and that if it had not been for the flimsy distinction as 
to the difference between the Glasgow receiver and the 
receiver under the 1877 patent, the telephone would 
have been free and open in England. It now appears 


that after all the time and learning spent upon showing | 


a difference between the receiver exhibited at Glasgow 
and the receiver subsequently used, the diaphragm 
had really been bent and distorted out of shape before 
the wood cut was made in England. 
words contained in the atfidavits of Thomas A. Watson, 
sworn to in the present case on the 9th of May, 1885.” 
The contest in the United States is different in another 
respect. James W. McDonough, filed an application 
for a telephone, April 10th, 1876, which contained the 
claim to the combination in a receiver of a magnet in 
combination with a metallic armature, and . priority of 
invention was shown as to the receiver and awarded by 
the examiner, but the Commissioner of Patents, holding 
that such a combination was covered by the broad 
- Claim of the undulatory current as applied to a speaking 
telephone; Mr. McDonough, was not, therefore, entitled 


to a patent upon the receiver gua receiver, and this is 


the contest which is now being fought over in the 


Courts, preparatory to going to the Supreme Court of 


the United States. 


No Choice as to Subseribers—The Governor of 
Massachussets, we learn from the American papers, has 
signed a Bill which compels telephone companies to 


forego all discrimination between persons desiring to 


use the telephone. 


These are: the | 


The Telephone in High Latitudes.—In a French 
contemporary we notice a statement that there were 
only 809 telephones installed in Iceland up to the 
beginning of this year. From what we learn from 
other sources, we believe that as far as telephones are 
concerned, they might very well have been included in 
the famous chapter on “Snakes in Iceland.” 


Telephonic Charges.—The subscribers to various 
exchanges in the provinces, notably at Manchester and 
Hull, are exclaiming against the high rates of subscrip- 
tion they have to pay, which some of the local papers 
and their correspondents term excessive. At Man- 
chester the subscription is £20 per annum, and at Hull 
£14. We wonder if those who complain have ever 
studied the nature of the service of which they have 
the benefit, or considered the difficulties in the way of © 
its institution and continuance. If they have not, the 
remarks in our leading columns this week will pro- 
bably supply them with a little information, desirable 
or otherwise, according to the mind and temper of the 
individual reader. | 


Persian Gulf Cable.—We understand that the Silver- 
town Company is making some 500 miles of cable for 


- the Indian Government, which is intended to duplicate 


the existing Persian Gulf cable, laid in 1869. This 
will be doubly useful after it is laid, as on account of 
the present interruptions of both the Aden-Bombay 
cables, messages for India, China, &c., pass over the 
Indo-European Telegraph Company’s lines. 


Fishermen and the Telegraph.—The Third Annual 
Report of the Fishery Board for Scotland just issued | 
contains a striking illustration of the advantages which 
fishermen may derive from the extension of the tele- 
graph. During a dull period in the herring fishing 
last season in the South Isles of Orkney, the fishermen 
there received information by telegram of the appear- 
ance of herrings in large numbers off the North Isles. 
They at once sailed northward, and in one week landed 


- £1,800 worth of fish. The Board has been successful 


in securing telegraphic extension both among the 
Hebrides and in the Northern Isles. Such instances 
form powerful arguments for further extensions. 


- Telegraph Revenue.—The receipts on the telegraph » 
service from April lst to June 15th, 1885, amounted to 
£355,000 ; the same sum having been received in the 
corresponding period of last year. ; 


Cutting Glass by Electricity.—Electricity has now 
been applied for cutting glass tubes, an operation of 
some difficulty when the diameter is large; an iron 
wire, half a millimetre in diameter, is wound round 
the tube at the place required to be cut, and the ends 
are connected with the poles of a powerful battery or 
other generator of electricity. This iron becomes 
heated when the current flows, and it is only necessary 
to cool it suddenly with a few drops of cold water in 
order to produce a clear cut. The Jowrnal of the Society 
of Arts remarks that glass tubes four inches in 
diameter are now cut in this way. 


Sale of Electrical Plant.—We would call attention 
to the sale, on, Tuesday, June 30th, of the surplus stock 
and plant of the British Electric Light Company. 
Dynamos, to/ the number of nearly three dozen, 200 
arc lamps, änd between 6,000 and 7,000 incandescents 
will be disposed of. 


Accumulators and Induction Coils.—At the Royal 


College of Science, Dublin, electrical accumulators are 


employed in connection with inductoria, for which they 
are obviously well adapted, on account of the very even 
flow of current which they give, and of their ability for 
producing very powerful currents, and more particu- 
larly on account of the very slight attendance which 
they necessitate. Frankland accumulators are em- 
ployed, which were supplied by Messrs. A. R. Sennett 


and Co. 
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Aerial Navigation.—Important experiments in aérial 
navigation are being made by Mr. A. F. Gower, well 
known in connection with the Gower-Bell telephone. 
The operations being carried on are more particularly 
directed towards the adaptation of balloons to war pur- 
poses. Several ascents have already been made ; a fort- 
night or so since, the wind being favourable, one of the 
automatic pilot balloons invented by Mr. Gower, with 
appliances for giving out its own gas and ballast, one 
compensating for the loss of the other, was filled with 
2,300 feet of gas, and ascended. It was next heard of 
at Dieppe, having made a rapid passage of about 
seventy-two miles in a straight direction, in about 
three and a half hours. The following day, another 
pilot balloon, with a capacity of 4,300 feet, was started, 
and immediately followed by Mr. Gower in his own 
balloon (containing 23,000 feet of gas). The object of 
Mr. Gower in ascending was to watch the action of the 
pilot, but the smaller machine made such rapid 


_ progress that it got out of his observation and came 


down in the vicinity of Paris. Meanwhile, Mr. Gower, 
who ascended about noon, took the French coast at 
Boulogne at 2.15, and then taking a northerly curve 
travelled overland to Calais, where he made a smooth 
descent at four p.m. : | 


Hastings Electric Light Company.—The annual 


report of this company has just been published, from 
which it appears that there are now on the circuit 29 


arc lights and 456 incandescent lights, as against 27 arc 


lights and 96 incandescent lights this time last year. 
The revenue of the company amounts to about £1,600 
per annum, which sum is sufficient to cover working 


_ expenses. The directors believe that when the superior 


character of the light is better known a large increase 
of business will ensue. — 


The Explosion on Board the “Inflexible.”—Our 
Portsmouth correspondent writes :—“ The announce- 
ment in the ELECTRICAL REVIEW of last week, that 
the Admiralty has decided to adopt the electric light 
in the coal bunkers of H.M.S. Znflexible has given 
very general satisfaction. It is felt that had the 
electric light been adopted before, the explosion which 
occurred recently on board that powerful vessel of war 
at Portsmouth would never have taken place, as there 
would then have been no necessity for sending down a 
naked light, such as caused the accident. It is sur- 
prising that the Admiralty did not take some such 
measures long ago, as it will be remembered that an 
accident of a similar nature, although on a smaller 
scale, occurred on board the same ship some time since 
at Malta, and after that they decided to introduce extra 
ventilating tubes, which were not in use, it is stated, at 
the time of the explosion. The electric light will, no 
doubt, prove a far more satisfactory preventive of any 
such a calamity in future.” | 


The New Jablochkoff Battery.—We have made an 
experiment with one of these cells constructed accord- 
ing to the inventor’s description, viz. :—A tray of lead 
wherein is placed the zinc, then a layer of wood saw- 
dust, on the top of which is placed the third electrode 
of carbon. An ordinary cell was set up to compare 
with this, consisting of a glass tray in which was placed 
the zinc, then the sawdust and carbon on top. The 
same amount of sawdust was put into each cell, and 
moistened in both cases with equal quantities of salt 


and water, and the zincs weighed exactly the same in | 


each instance. The two cells were set to do the same 
external work, and at the end of the trial, which lasted 
some days, we found that the consumption of zinc 
in the Jablochkoff battery somewhat. exceeded that 


in the ordinary cell, although both were working 


under precisely similar conditions. The result has 
justified our comments on this wonderful primary bat- 
tery, and if any of our readers with time at their com- 
mand care to investigate the matter still further, we 
shall be pleased to publish the results of their experi- 
ments. The Jablochkoff battery was fully described 
in the REVIEW for May 30th. 


Motive Power for Tricycles, &c.—Several attempts 
have been made to utilise electrical energy through the 
medium of secondary batteries for propelling tricycles 
and light vehicles, but so far we have not seen anything 
beyond the experimental stage. Many inventors have 
also striven, with more or less success, to produce a 
mechanical motor depending for its movement upon 
the explosion of a gaseous mixture composed of 
petroleum and compressed air. The most practical of 
these is, we think, that of M. Etéve, which was intro- 
duced last year into this country, but of which we now 
hear nothing. We notice that this principle has been 
applied to the propulsion of tricycles, and such a 
vehicle may be seen in the Inventions Exhibition. It 


is stated that by the consumption of from three to five 


pints of common petroleum oil per hour, in the 
“ Velocycle,” as it is called, sufficient power is generated 
to give to the vehicle with its rider a speed of from 10 
to 15 miles per hour. The generator contains a supply 
of petroleum, enough for a run of three or four hours, 
from which is evolved by the aid of two small com- 
pressing pumps, the gaseous mixture for consumption 
in the two engines, in combination with the com- 
pressing pumps affixed to the frame of the vehicle in 
front of the driving wheels and seat. The ignition 
necessary for the expansion of the gaseous mixture is 
effected by means of sparks from a tiny electric machine, 
as in the Etéve engine, at the early part of the outgoing 
strokes of the pistons in connection with cranks on 
driving wheels shaft. . 


Electricity at the Ballarat School of Mines.—The 
report for 1884 of the lecturer at these schools on elec- 
tricity and magnetism, Mr. H. Sutton, A.S.T.E., shows 
that good work is being done by the students, the cur- 
riculum being of a thoroughly practical nature, and 
apparatus being manufactured as well as studied. Dur- 
ing the year a course of experiments has been gone 
through on boiler corrosion, and an important point 
cleared up with regard to the cause of the main corro- 
sion occurring at or about water level. The reason has 


been found owing, primarily, to the absorption of 


oxygen immediately above water level, producing—in 
conjunction with the iron below—a very powerful 


electric current each time the water reaches it, the 


direction of the current being from the water-covered 
iron, through the water to the absorbed oxygen, the 
circuit being completed by the intermittent action of 
ebullition, this latter action in conjunction with the 
absorbed oxygen producing a powerful depolarisation. 
Mr. Walter D. Campbell, the lecturer on telegraphy, 
also reports good progress, the average number of 
students on the roll being 31 per term. | 


Institution of Civil Engineers.—A Telford Medal 
and a Telford Premium have been awarded by the Insti- 
tution of Civil Engineersto Mr. P. W. Willans, and a 
Telford Premium to Mr. A. Jamieson, for their elec- 
trical communications. A Miller Prize has also been 
awarded to Mr. F. Geere Howard. 


On the Measurement of Currents.—M. Hospitalier’s 
communication to the French Academy of Sciences is 
one of great importance, as it shows how readily false 
conclusions may be formed, not only as to the amount 
of electrical .energy consumed by a glow lamp of a 
given candle-power, but also respecting the electrical 
output of machines which do not give continuous cur- 
rents. The experiments to which we refer may be 
found in our other pages, and they afford a ready solu- 
tion to the doubts which have been expressed as to the 
comparative efficiencies of continuous v. alternating 
current machines. 


Arc Lamp Tests.—Our readers will probably find 
much to interest, and perhaps a little to mystify them 
in the report, to be found in our current columns, 
issued by the committee appointed by the Franklin 
Institute to examine into the working of the various 
arc lamps shown last year at the Philadelphia Exhibi- 
tion. | 
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Carbons for Arc Lamps.—In or next we hope to 
publish a full and interesting report respecting the 
qualities of carbons consumed in the arclampsemployed 
at the late Philadelphia Exhibition. Amongst them 
may be mentioned those of the Brush, Wallace, Boulton, 
Buffalo, nnd Carré manufactures. The report also 
includes a table of resistances for given lengths of the 
above-mentioned carbons. 


Secondary Batteries.—Mr. F. Geere Howard appears — 


to have as little faith in the life of these batteries as 
has Prof, John Trowbridge, to whom we alluded a fort- 
night since. To say that six months is the limit for 
the Sellon-Volckmar cells leads us to the conclusion 
that Mr. Howard’s experience with the improved form 
of these has been a limited one, or that he has found 


something else which he considers superior. We 


should be pleased to know how many of our readers 
can point to installations in which secondary batteries 


+ have been in successful operation for, say, at least a 


year, 


Drawing Room Electric Lamps.—Mr. Jerritt has 
sent us another sketch of his apparatus, which formed 
the subject of an illustration in our Correspondence 
columns last week, The switch is merely for the pur- 
pose of connecting or disconnecting the ‘battery from 
the lamp, and the apparent short-circuiting of the cells 
was due to an error made by our correspondent in 
drawing the connections hurriedly. 


The Electrical Jury at South Kensington.—The 
name of Mr. Conrad W. Cooke was inadvertently 
omitted last week from the list of jurors on electrical 
matters at the Inventions Exhibition. We need 
scarcely say that Mr. Cooke is a working member, 


Gas Meter Exploded by Lightning.— During last 
Sunday night Birmingham was visited by a terrific 
thunderstorm. The lightning struck a dwelling-house 
‘in Alcester Road, demolished the roof, struck a gas 

pipe in the sitting-room, ignited the gas, and finally 
exploded the meter in the cellar. The inhabitants es- 


caped with only a fright. Another house in the neigh-. 


bourhood was struck, but nobody was injured, 


- Overhead Wires and the Opposition they Meet.— 
An illustration of the character of the opposition to 


overhead wires is afforded by the following incident, 


which we cull from the columns of a New York con- 
temporary : Some feeling was aroused by statements 
that the telegraph and telephone wires prevented the 
putting up of ladders in time to save life at the recent 
fire in West Sixth Street, Cincinnati, and at a meeting 
of socialists one of the speakers favoured giving the 
companies thirty days to put the wires under ground, 
and offered to lead a crowd to cut down the poles if it 
was not done. However, when the facts were disclosed 
it was shown that the wires did not interfere at all. 
The chief fire engineer said the lost lives could not 


have been saved by ladders even if there were no wires 
in the street, 


Epping Forest.—This charming resort of those who 
seek pleasure of the rural kind is effectively treated in 
an excellently illustrated handbook by Mr. Percy 
Lindley (‘ Walks in Epping Forest”), which has just 


been published, and of which we have been favoured 
with a copy. 


The Society of Telegraph Engineers and Electricians. 
—The president of this society has invited the members 
to visit the Great Western Railway Company’s Engineer- 
ing Works at Swindon, on Tuesday, the 30th inst. 
According to the programme, a special train will leave 


Paddington for Swindon at 11.50 a.m.,and upon arrival 


there the guests will proceed to the Mechanics’ Institute 
for luncheon. The special object of the trip will then be 
carried out, after which, an adjournment will again be 
made for tea and coffee at 6 p.m., the train con 
the members back to London leaving at 6.40. 


veying 


The Multiple Wire System,—Mr. C. L. R. E. Menges, 


writing to Engineering upon this subject, remarks : In 
Engineering of April 27th, page 401, I read, “ In none 
of the elaborate calculations is any considerations given 
to the relation which the cost of five smaller dynamos 
bears to the one or two larger ones which they are to 
displace. Neither has any reference been made to the 
practical difficulties in the way of running these 
dynamos in electrical unison, nor the effect upon the 
dynamos of the variable demands on the several 
branches, which might result in sending heavy and 
even opposing currents through a portion of the ma- 
chines:” Allow me to remark that in several articles I 
published on this subject, I have given due attention 


to the disadvantage of using several separate dynamos 


in the multiple wire system, and I have shown that 
one combined machine is generally impracticable, on 
account “of the variable demands on the several 
branches.” My conclusion was, and is still, that for 
central station incandescent lighting there is generally 
no advantage in the use of three wires instead of two. 
Several disadvantages in the multiple wire system are 
more important than the saving in the weight of copper 
(30 per cent., according to Dr. Fleming, still too much 


I think, but certainly not five-cights, as M. L. Dein- 
hard tries to prove in the Ælekirotechn. Zeitschrift, 


1884, page 498). For instance, the use of tivo dynamos, 
or the three-wire system, is in no way the same as two 
dynamos in the two-wire system. With the three-wire 


system there must be always fwo dynamos running 


together, even in the day-time, when only a few lamps 
are used, while with the fwo-wire system one dynamo 
is sufficient, except only a few hours at night. Thus 
with the {w0-wire system a considerable reduction in 
wear of dynamos, increased economy, and safety in 
working, &c., is obtained. Moreover, if there occur a 
defect to one of the dynamos with the {wo-wire system, 
then the other could be used for a short length of time 
to light up the whole district, at least at a somewhat 
reduced candle-power in the lamps; but with the three- 
wire system one-half of the district would be absolutely 
in the dark. The current output of a dynamo can be 
greatly increased for a short time, but it is materially 


impossible to double the electromotive force. Indeed, 


I did not propose the multiple wire systems only for 
incandescent lighting, but more as a special arrange- 
ment for arc lighting. In such case we have no such 
difficulties as with incandescent lamps. For instance, 
with arc lamps we have not only saving in the weight 
of copper but also in the number of mains, thus simpli- 


fication, which alone is already a great advantage ; on 


the contrary we have, with incandescent lamps, com- 
plication. | 


Phosphor Bronze—We are informed by the Phos- 
phor Bronze Company that the present prices per ton 


for phosphor bronze ingots are as follows :—Alloy IT, 


£98; Alloy V, £105 ; Alloy VI and VII, £120 ; Alloy XI 
(special bearing metal), £96 ; Alloy Duro A & B, £95. 


The Van Rysselberghe System.—The negotiations 
between the French Government and the owners of the 
Van Rysselberghe patents have just come to a satis- 
factory conclusion. M. Sarrien, the Minister of Posts 


and Telegraphs, has secured the exclusive right of | 


using the system upon all the telegraph lines of the 
Republic. The first line appropriated. will be that 
from Paris to Rheims, then will follow that from Paris 
to Rouen, and afterwards the other less important 
lines. M. Sarrien seems desirous, moreover, not to 
confine himself to inter-urban telephony, which has 
shown such practical results in Belgium, Holland, 
Portugal, Spain and other countries, but to establish, 
shortly, international telephony by allowing telephonic 
communication between Paris and Brussels, and per- 
haps between Paris and Antwerp. 


Royal Society.—Mr. Andrew Ainslie Common, 


F.R.A.S., well known in electric lighting circles, and 


Prof, John Perry, Prof. Ayrton’s colleague, have been 
elected Fellows of the Royal Society. 
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Our Gutta-Percha io ge a review of the 
annual trade returns, 1884, for Sarawak, we observe 


that the Sarawak Gazette for 1st ultimo, refers to the © 


“ gradual giving out of such valuable jungle products 
as gutta-percha and India-rubber,” and gives the 
decrease inthe quantity exported as 537 pikuls or 
nearly 32 tons; this, on an export of 4,810 pikuls in 
1883, shows a diminution of a little over 11 per cent. in 
the yearly production of these materials, as far as 
Sarawak is concerned. In a paper recently read before 


the Colonial Institute, by Sir R. Medhurst, on British 


North Borneo, notice was drawn to the almost complete 


cessation of the supply of gutta-percha from that newly- | 


opened country. It is a subject of much regret that 
the steady decrease in the supply of gutta-percha is not 
brought under the immediate attention of those most 
able to deal with the matter. The Maharajah of Johore, 
who is now in England, is one of those who could do 
the greatest good inthis direction, his principality 
being most favourably situated for the growth of the 
gutta-percha tree, and he and his advisers are most 
anxious to do everything that can be done for the de- 
velopment and advancement of his subjects and 
country. | | 


The ss. “International. —This steamer, which has 
been under Government charter for water-condensing 
purposes, left Suakim for England last Tuesday (16th), 
having on board Captain Fellowes, head of the 


Transport Department at Suakim, who, together with 


his staff, returns to England in this vessel. 


Charging and Discharging Accumulators.—Mr. 
Sellon has sent us an interesting letter on the deter- 
mination and registration of the charge of accumulators, 
It will be seen from this that the recent experiments 


of MM. Crova and Garbé, which were published in our 


last number, serve to confirm the results obtained long 
before by our correspondent. 


The Wimshurst Machine.—A correspondent writes 
to the effect that it is hard to get a notion of many of 
the electrical things at the Inventions Exhibition. 
Quoting from his letter: “ For instance, I never find 
any one capable of showing the interesting Wimshurst 
machines. Some forms of it are not shown, and those 
that are there cannot be turned, so that one has no 
chance of judging them.” 


Electric Lighting at Boston.—The New York Ælec- 
trician and Electrical Engineer gives the following 
figures showing the comparative extent of the 
electric light in Boston :—Gas lamps, 9,781; large 
gas lamps, 36; oil lamps, 2,591; electric lamps, 401 ; 
total, 12,809. The total cost of gas lighting, $255,463.30 ; 
the total cost of oil lighting, $5,565.93 ; the total cost of 
electric lighting, $90,785.80 ; total, $351,815.03. The 
relative total cost of the different systems per lamp 


was : Small gas lamps, 4 feet each, per year, $31.85; © 


large gas lamps, 30 feet each, per year, $121.22 to $180.31 ; 
oil lamps, each per year, $13°78; electric lamps, each 
per year, $226.40. The introduction of electric lights 
in the city for street lighting dates from February 15th, 
1882, beginning with five lights in Scollay Square. 
According to the report of the department there were 
in use: January Ist, 1883, 114 lights; January Ist, 
1884 ; 381 lights; January Ist, 1885, 401 lights. The 
electric light competition, our contemporary says, has 
forced the price of gas down during the year. New 
contracts were made with seven of the gas companies 
furnishing gas to the city and annexed suburbs 
ae Mat. the prices ranging from $1.75 to $2.00 per 
t. 


~ The Antwerp Exhibition.—Captain Abney, F.R.S., 
and Mr. W. H. Preece, F.R.S., are appointed jurors in 
the electrical department of this exhibition. , 


NEW COMPANY REGISTERED. 


Telephone Associftion, Limited.—Capital : £10,000, 
in £100 shares. Objects: To acquire the letters patent, 
dated 17th June, 1884; No. 9050, granted to Mr. William 
Phillips Thompson, for “An improved mechanical 
telephone ;” also to promote a company or companies 
to be called the “Empire Telephone Company,” or 
other suitable name. Signatories: J. A. Robertson, 
Pascoe Road; Lewisham, 12 shares ; D. Macdonald, C.E., 
2, Suffolk Lane, E.C., 6 shares; Lieutenant-Colonel 
F. J. G. Hill, Union Club, Trafalgar Square, 5 shares ; 
Henry Hills, Manor Park, Lee, 4 shares ; T. Weston, 


107, Oxford Road, Reading, 6 shares; C. J. Gold, | 


Dunster House, Mincing Lane, 2 shares ; J. W. Dunlop, 
49, Albert Street, N.W., 3 shares. Registered without 
articles of association, on’ the 11th inst., by Messrs. 
Harries, Wilkinson and Raikes, 24, Coleman Street. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Midland Electric Light and : Power RE 


Limited.—The annual return of this company, made 
up to the 22nd ult., was filed on the 9th inst. The 
company was registered on the 12th of December, 
1881, but only seven shares have been allotted, and 
upon these the full amount has been called up and paid. 
Registered office, 33, Waterloo Street, Birmingham. 

River Plate Telephone and Electric Light Company, 
Limited.—The annual return of this company, made 
up to the 2nd inst., was filed on the 9th inst. ~The 
nominal capital is £100,000 in £5 shares. 12,402 
shares, and 280 share warrants have been issued, and 
the full amount has been called thereon ; the calls paid 
amounting to £63,410. As compared with the last 
return, the paid up capital shows an increase of £9,550. 
Registered office, 34, Walbrook. 


Woodhouse and Rawson Electric Manufacturing 
Company, Limited.—The statutory return of this com- 
pany, made up to the 3rd inst., was filed on the 9th inst. 
The nominal capital is £100,000 in £10 shares. 4,508 
shares have been issued, and are fully paid up. Regis- 
tered office, 11, Queen Victoria Street. | 

Buller, Jobson and Company, Limited, —An agree- 
ment, dated 20th ult., and filed with the documents of 
this company on the 8th inst., relates to the purchase 
by the company of the business of engineer, telegraphic 
engineer, ironfounder, and contractor, carried on at 


- Dudley by Mr. Howard Cochrane Jobson, and also of 


the business of potters, metal workers, and contractors, 
carried on at Hanley, Birmingham, and London by 
Messrs. E. W. Buller and J. T. Harris, trading as Buller 
and Company. The purchase consideration is £108,000, 
payable £60 cash, and the balance in fully paid shares. 


CITY NOTES, REPORTS, MEETINGS, &c. 


Hammond Electric Light and Power Supply 
Company, Limited, 


An extraordinary general meeting of this company was held on 
Wednesday at the offices of the company, Appold Street, Finsbury, 
À R. Hammond presiding over a large attendance of share- 

olders. 

Mr. Latham, the Secretary, having read the notice convening 
the meeting, 

Mr. Hammond, in moving the first resolution, to wind up the 
company voluntarily, said the endeavours of the board had been 
from the very beginning to press forward the electric light in its 
very best manner, and to do the very best for the company. If 
the circumstances of a new industry had been against them, 
and the legislation set on foot had absolutely prevented the com- 
pass from going on, it was not the fault of the board. Sir 

harles Young, who had been strongly urged by his physician to 
lessen his responsibilities, and to visit the city as little as possible, 
had resigned the chairmanship of the company in his (Mr. Ham- 
mond’s) favour, but was still a member of the board. uding to 
some amount of interruption which took place during his remarks, 
the Chairman said there were those present who, trying to make 
as much money as they could out of electric lighting, bought the 
shares at low prices, and instead of realising when those shares 
reached high prices, hoping for still higher, were now dis- 
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appointed, and said that everybody in electric lighting had made 
a mistake, and they had been bamboozled. The board was now 
endeavouring to do as much as possible for the benefit of the 
shareholders, and they recommended winding up voluntarily, for 
if they didnot do that they would have to wind up under the 
Court, when there would be very little chance of the shareholders 
tting anything. When the company was started to take over 
| business, it was shown that that business was a very good one. 

The most unfortunate thing for the company was getting a quota- 
tion on the Stock Exchange; the shares quickly ran up from 
£2 10s to £3 10s. and £4, and the very success of the company 
brought a large number of competitors into the field, willing to 


put up installations for the sake of advertisement, and so the real 


thing for which they started was cut from under them. It was 
true they might have wound up a tr | time ago. But they felt 
that the electric lighting industry had an immense future before 
it; they knew that those who had put up the light were delighted 
with it, and they believed that electric lighting had as big a 
future as gas. The only thing sw could be blamed for was that, 
knowing what was in it, they hoped to meet with a little of that 
success which those who came after them would certainly have. 
In order to get the best machines, they bought what they con- 
sidered to be the best patents, in order that they might make the 
machines at their works. They purchased from the Brush Com- 
pany a large line of Brush plant, and this was not only locked up 
at the works, but was greatly depreciated. The people they 
expected would purchase waited during the turmoil with respect 
to patents, anddid not buy. They then saw that the great thing 
was house-to-house lighting, and they started town installations 
at Eastbourne, Hastings, and Brighton. They found those in- 
stallations wanted more money, and they put it in, hoping that 
they would realise the money locked up in plant. At Brighton 
they began in a shed with 20 or 30 horse-power, and they quickly 
filled it up with orders. Salaries and other expenses became too 
heavy for the work, and they saw that by extending their operations 
they might turn it into a profit. They had had, in order to do that, 
to spend money in plant, which money they expected to realise. 
They had a beautiful station at Brighton within £300 of com- 
pletion, a station promising 10 or 15 per cent. on the capital in it, 
and they were unable to complete it because they could not realise 
plant. Not only had they demonstrated as no other company had 
the possibility of house-to-house lighting, but they went to Parlia- 
ment and got an order from the Board of Trade for the lighting 
of mr jan They felt that if they once started in Hampstead 
it would bring an immense profit to them. But when they tried 
to raise the money a certain section of the shareholders said to 
them “‘ No; go on with what you have. If you lose it we shall 
come and blame you, but if you make it a good thing we shall be 
delighted.” After all they spent over Hampstead, in getting 
what was practically an Act of Parliament, in canvassing Hamp- 
stead and in showing what a fine field it was, they had to wipe 
off the whole thing and drop the installation because they had 
not the money to put it down. Then, in November last, the 
bankers of Lombard Street wanted to be lighted by electricity, 
and they said there would be plenty of consumers. It wasa com- 

liment to them that their company was chosen to do that 

ighting. They obtained the concession from the city authorities, 
and he (Mr. Hammond) went to the principal shareholders and 
said, “I believe we have here what we have been working for. 
We can make alive all this dead plant.”” The result of this was, 
that every shareholder said he had lost enough money over it ; 
they were too soon in the matter, and he did not, care to put more 
in. He then went to new people, but these hesitated to embark 
in an industry surrounded by so many technicalities. They 
wanted £80,000 to carry on the business, and they could not find 
it, although they did everything under the sun to get it. There 
was the history of the company. While trying to carry out their 
city ideas, they had thought it well to make solid the places they 


had started at Eastbourne, Hastings and mé and in doing 


so they had gone beyond their cash-box. e position of the 
company to-day was that it was short of £10,000 or £15,000 in 
cash. In taking the step he had, of pressing for the liquidation 
of the company, he had thought it wise to step in before a hostile 
creditor did so. He wished to persuade them that they had better 
wind up voluntarily, and keep the liquidation in their own hands. 
He then gave a statement of the liabilities and assets. The 
directors had borrowed in March last £5,000 on debentures; 
bills payable amounted, roughly, to £2,000; trade creditors, 
£6,500 ; liabilities on contracts, estimated at £2,000. That made a 
total of £15,500. Assets: Cash at the bank, £30; calls in arrear, 
£224; bills receivable, £50; stocks, £19,270; plant and ma- 
chinery, £24,400; debentures of Eastbourne Company, £5,500; 
debentures of Hastings Company, £2,900; debentures to be 
issued, £2,800. Then they would remember that for the last two 
years they had had £6,000 in cash at a bank in reference to a dis- 
pute regarding an accumulator patent. That money they con- 
sidered absolutely safe. This, with their patents, amounted to a 
total of £63,000, against which there were liabilities amounting 
to £15,500. He had given them the book values of the assets. 
Taking these circumstances into consideration, he thought he 
could fairly ask them to pass the resolution he would propose, 
viz., ‘ That it has been proved to the satisfaction of this meeting, 
that the company cannot, by reason of its liabilities, continue its 
business, and that it is advisable to wind up the same, and ac- 
cordingly that the company be wound up voluntarily.” 

Mr. Ince seconded the resolution. 

Mr. Reynolds said he was anxious to know whether any nego- 


ciations had been entered into with the Anglo-American Brush . 


Company with the view to amalgamation ; whether they had any 
litigation ; and whether it was not possible now to appoint a small 
committee to endeavour to bring about an amalgamation with the 
Anglo-American Brush Company. He dissented from the views 
expressed by Mr. Ince that very little was done with regard to 
isolated installations ; the Brush Company was very busy in that 


‘department, and as much of the stock of this company consisted 


of Brush plant, he A ve it would be a wise thing to do to go to 
the Brush Company. The Hammond Company had spent an im- 
mense amount of money in experiments, and if electric lighting 
had béen a success, no doubt those experiments would have stood 
them in good stead. ee 

Mr. Hammond replied that there had been negociations with 
the Brush Company. He placed himself entirely in the hands of 
the Brush Company. He got Lord Thurlow and the secretary to 
come and see as much of the position as the shareholders had seen, 
and the result was that the Brush Company said they would not 
burden themselves with any more amalgamations. They saw that 
the first thing they would have to do would be to find some 
£15,000 in cash, and they said they had none too much them- 
selves. He begged them to let him go to the board, and urged as 
strongly as he could the advantage of taking over the concern; 
he pointed out how suicidal it was on their part not to take it 
over, because they had Brush plant at Eastbourne and Brighton, 


- and if they had any interest in their system they would wish to 


see it succeed in those places. But they would not take it at any 
price, It must be remembered that while this company con- 
sidered the claim of £6,000 against Liardet as an asset, there was 
a countér-claim against them for £45,000 which would be con- 
sidered, under any scheme of reconstruction, as à liability. He 
believed the statements about isolated installations were grossly 
exaggerated. They had done what they could, cutting it as finely 
as possible so as to leave a profit. He had no doubt there were 
many doing this kind of work, but most of them at a loss. They 
had striven to get rid of their Brush plant, but they could not get 


buyers for it. They were concerned in no litigation excepting — 


that regarding the accumulator patent. 

A Shareholder suggested that they should contribute a further 
sum of 7s. 6d. per share so as to wipe out the whole of the liabili- 
ties, when they would be in a position to wait and look on, or to 
amalgamate, as they thought proper. He was convinced that the 


_ only way to get any return was to go into voluntary liquidation 


upon the reconstruction principle. 


Another Shareholder put several questions as to speculations in 


the shares of the company by the directors, and to these negative 
answers were positively given. 7 


Mr. McAlister enquired whether the company was making a 


loss now from week to week or a profit. 

Mr. Hammond said there was a weekly loss on the present 
operations of the company. 

Mr. Simon gave it as his opinion that the best thing to do would 
be to wind up voluntarily under the supervision of two or three 
shareholders. | 

Mr. Alfred Thompson, the former secretary of the company, 
concurred in this view, and in the course of his remarks made 
allegations of mismanagement on the part of the board. | 

After further discussion, the Chairman put his resolution to the 
meeting, when it was carried witout dissent. | he. 

The Chairman then moved, “That a committee be appointed 
for the purpose of consulting and advising with the liquidator in 
reference to the judicious realisation of the company’s assets or 
reconstruction, and shall consist of Messrs. McAlister, Reynolds, 
and Edward Brown, with power to add to their number.” 

Mr. Miller offered an amendment to this, “‘ That such committee 
do investigate the circumstances attending the formation of the 
company and the manner in which the company has been con- 
ducted since that date.”’ | | 

Mr. Brooker seconded the amendment, for which, however, only 


seven persons voted, the original motion being carried by a large : 


majority. 
The Chairman moved, and Mr. Reynolds seconded, the appoint- 
ment as liquidator of Mr. William Theobald, of the firm of Theo- 


bald, Miall & Co., 23, St. Swithin’s Lane, chartered accountants, 


at a remuneration of 600 guineas. 
This was agreed to, and the meeting terminated. 


Provincial Brush Electric Light and Power 
Company, Limited, 


AN extraordinary general meeting of this company was held at 
68a, Cow Cross Street, E.C., last week, under the presidency of 
Mr. T. Fry, to consider resolutions (1) Winding up the company 
voluntarily and appointing Mr. W. H. Pannell, 38, Basinghall 
Street, chartered accountant, liquidator; (2) distributing among 


shareholders, share for share, the shares held by the company in 


the Consolidated Electric Company, Limited, no shareholder in 
arrear as to payment of calls to receive his proportion until his 
arrears are paid; and (3) requesting and empowering the liqui- 
dator to carry out the said resolution. : 

The Chairman, in moving the first resolution, observed that 
since they met in January very much had been done to improve 
their prospects, especially in connection with the Consolidated 
Company; and they now saw that they could terminate the 
existence of the company and still preserve something to the 
shareholders. | 

Mr. Wapshare seconded the motion. 

The Chairman, in answer to Mr. Joseph B. Braithwaite, said 
they had been advised that they could not accede to the demand 
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which had been made for the appointment of another gentleman 
to act as co-liquidator with Mr. Pannell. When the liquidation 
was first talked of, the directors gave an opportunity to the share- 
holders to join with them—that was to say, that there should be 
one director and Mr. Stewart appointed as liquidators ; but 
behind their backs an attempt was made to appoint two share- 
holders to wind up the company, instead of one director and one 
shareholder. To avoid any complication of that kind on the 
present occasion, they had determined to leave the matter to some 
one entirely independent of the company. | 

Mr. Braithwaite said it would be most suicidal to intrust to the 
nominee of the directors the whole of the carrying out of the 
liquidation, which would give to that gentleman full powers to 
call up the whole of the remaining capital, and to quash all 
matters connected with the Consolidated Company, the history of 
the formation of which was, he said, still involved in great 
obscurity. It was only fair that the shareholders should be 
represented on the liquidation, and they proposed the appoint- 
ment of Mr. C. H. Stewart to act with the directors’ nominee. 
He moved an amendment to the effect that the company be 
wound up voluntarily, leaving the question of the appointment of 
liquidators to a separate resolution or even to a subsequent 
meeting. f 

Mr. Burt said he had been obliged to advise the chairman, as a 
matter of law, that it was impossible to put any amendment to 
the resolution, which the meeting must either pass or reject. _ 

Mr. Braithwaite contested this view. 

The Chairman, however, declined to put the amendment, and 
said the directors did not desire to have anything to do with the 
liquidation. They were acting as they believed in the interest of 
_the whole of the shareholders. : | 

Mr. Braithwaite, in view of the chairman’s ruling, moved the 
adjournment of the meeting for a fortnight. 

e Chiarman put this proposition to the meeting and stated 
that it was carried on the show of hands by 11 to 4; but he would 
demand a poll. | 

Mr. Braithwaite said the chairman knew that he (the speaker) 
had not sent out any proxies. . | 

The poll was then taken, the result of which was announced by 
the Chairman as follows:—For Mr. Braithwaite’s motion, 17 
shareholders, holding 933 shares; and against it, 128 share- 
holders, holding 3,849 shares. This he said, in answer to a 

uestion, was including the proxies. The original motion was 
terwards put and lost on the show of hands, a poll being again 
demanded with the same result as before. 

The Chairman then put the next resolution, and, the motion 
having been seconded, . | 

Mr. Braithwaite said he was advised that if they accepted the 
shares of the Consolidated Company, as proposed, it would be use- 
less for them to call in question any of the proceedings in con- 
nection with the formation of that company. Probably, with a 
shareholder’s nominee on the liquidation, he would have found 
circumstances connected with the establishment of the Consoli- 
dated Company which would have enabled him to withhold any 
balance due by this company under the arrangement with that 
company. He moved an amendment to the effect that the liqui- 
dator should retain the shares held by the company in the Conso- 
lidated “ smpany until the conclusion of the liquidation. 

The Chairman said he would decline to put the amendment for 
the same reason as before—namely, that no notice had been 


given. 
Mr. Braithwaite, in reply, stated that his firm had written to 


the directors as to the appointment of Mr. Stewart, and although — 


the manager had answered their letter, no official reply had been 
given them on the part of the directors until that morning at 
the meeting. They had therefore had no opportunity of giving 
notice. 

The Chairman put the resolution, which was lost on the show 
of hands, the same result attending the third resolution. Polls 
in each case were, however, demanded, and in the result the 
resolutions were carried. 


South Eastern Brush Electric Light and Power 
Company, Limited, 


AN extraordinary general meeting of this company was held upon 
the termination of the meeting above reported, Mr. Fry. again 
presiding, to consider similar resolutions. 

The Chairman reminded them that there had been a committee 
of investigation on the or gow À affairs. The report of those 
gentlemen, however, was not adopted, but at the same time the 
directors pledged themselves to take the necessary steps for ter- 
minating the existence of the company at the earliest possible 
moment when it could be done in the interests of the shareholders. 
Having proposed the first resolution for winding up the company 
voluntarily and appointing Mr. W. H. Pannell liquidator, he ob- 
served that in asking Mr. Pannell to undertake the duties of 
liquidator the directors desired to avoid any conflict between 
themselves, as representing a very large number of shareholders, 
and other gentlemen, who also represented a very considerable 
section of the shareholders.. 

Mr. Wapshare having seconded the motion, a discussion fol- 
luwed similar to that which had taken place at the meeting of the 
Provincial Company. 

The Chairman again ruled that any amendment to the resolu- 
tion would be out of order. Stal ai | 

The resolution was put and lost on the show of hands, but a 


poll was demanded on behalf of the directors. The poll was 
at once taken, with the result that the resolution was again lost, 
the requisite majority of three-fourths,in person or by proxy, not 
being obtained. | | 

The Chairman said the effect of the voting would be that the 
— must continue its business, and calls would have to be 
made. 


The West. Coast of America Telegraph Company, 
Limited, 


Tue report of this company, just issued, is as follows :—The 
directors have to present to the shareholders the annexed accounts 
for the year ending the 31st December, 1884, showing the gross 
revenue to be £52,011 10s. 7d., against the sum of £57,338 12s. 1d. 
for the previous year, and leaving a nett balance of profit, after 
paying debenture interest and all other charges, of £14,523 15s. 6d. 
—a result which, all things considered, is as satisfactory as could 
have been looked for, and which has enabled the directors to com- 
mence the regular payment of dividends to the shareholders, and 
to place the company, by the creation of the reserve fund, in a 
much stronger and more healthy financial condition. ; 
Hitherto dividend payments, after wiping off the enormous 
arrears in the company’s accounts, have been paie when and so 
soon as the finances of the company warranted such redorenag 
but it is now contemplated by the to equalise the dividends, 
so far as practicable, and to make them payable half-yearly. A 
sum of £12,000 was distributed in dividends in January last year, 
and a further sum of £6,000-was also distributed in July last year. 
After the payment of both these amounts, and after placing a sum 
of £10,000 to reserve, there remains, as will be seen, to the credit 
of the company a sum of £3,349 1s. 3d. Out of this sum, with the 
object of -simplifying the accounts, and fixing each years’ divi- 
dends on a precise basis, the board recommend that a final dividend 
of 2s. per share be declared for last year, with a further interim 
dividend out of the nett income for the current half-year of 2s. 
per share, making in all a dividend, at this time, of 4s. per share, 
or a total sum to be distributed of £6,000. | 
The expenditure of the company for the year shows variations, 
and in some cases an increase over the expenditure of last year. 
Wherever an increase is shown; as it is shown in the purchase of 
cable which has been paid for out of revenue, it need hardly be 
stated that such increase has been held to be necessary for the 
maintenance and development of the company’s property and 
business. The directors fees show an increase, and are seemingly 
large; but this is owing to the extra fees all coming into the pre- 
sent balance sheet ; and in this connection it may as well now be 
stated that, in years past, besides assuming heavy personal re- 
sponsibilities on behalf of the company, the directors have given 
daily and almost undivided attention to the business of the com- 
pany, and have taken for their remuneration only nominal fees of 
a trifling amount. | | 
Regarding the present position and prospects of the company, 
the board have to report, that notwithstanding the fact that in 
some parts of the coast trade is almost, if not entirely, suspended ; 
whilst in other parts—if not over the entire coast—trade is, as a 
whole, in a worse condition than has ever been known, the com- 
pany’s receipts have not been so far materially affected for the 
current year, and that the decrease does not amount to more than 
£1,100 or £1,200, against which it is hoped the next accounts will 
show a considerable set off in the shape of decreased expenditure. 
The deplorable internecine struggle on the coast has continued up 
to this with almost unabated force, but there would seem to be 
signs that it will soon draw towards its close from sheer exhaus- 
tion if from no other cause. The Port of Mollendo, which has 
been closed and sealed for years, and at which this company has 
always kept up a costly but entirely unremunerative station, is to 
be opened for trade this month, and it 4s to be hoped that this in- 
cident may be regarded as a herald of the restoration of peace and 
of the revival of trade. 
The company’s repairing steamer has been kept, and is still 
kept in the highest state of efficiency, but the board are pleased 
to say that so far this year there has been no need to call for. her 
services. 
The electrical condition and general working of the company’s 
cables still leave nothing to be desired. | 


Anglo-American Brush Electric Light Corporation, 
Limited.—The Stock Exchange Committee have decided to grant 
a quotation to a further issue of fully paid shares of this company. 


Consolidated Construction and Mainten- 
ance Company, Limited.—This company has declared an interim 
dividend at the rate of 5 per cent. per annum. : 


TRAFFIC RECEIPTS, 


The Western and Biaziliaa Telegraph Company, Limited. The réceipts for the weck 
ending June l?th were £2,418, r deducting the fifth of the AL he 
receipts payable to the London Platino-Brazilian Telegraph Company, Limited, 


The West India and Panama elegans. Company, Limited. The estimated 
receipts for the half-month en the 1 une, are £2,984, aa compared 
with £3,066 in the ado 77 period of 1884. The February reccipts, esti- 
mated at £4,722, realised £4,854, : ; | 
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PROCEEDINGS OF SOCIETIES. 


The Society of Telegraph-Engineers and Electricians. 


An extraordinary eral meeting of this society was held on 
Thursday, June 11th, Prof. W. G. Apams, Past President, in the 
chair. The minutes of the last ordinary general meeting having 
been read and confirmed, and the list of new and proposed new 
members announced, a paper on “ The Calculation of Mains for 
the Distribution of Electricity” was read by Mr. W. H. SNELL. 
In this paper the subject was dealt with at length mathematically. 
_ In the discussion which followed the reading of the paper, 

Prof. Forges said that he had devoted considerable attention 
to the subject, the results of which had been given in his Cantor 
lectures. He was glad to see that the spirit of the law laid down 
by Sir William Thomson was thoroughly accepted in England. In 
America, owing to a neglect of the principle, the systems of mains 
laid down were most unsatisfactory as regards economy. In work- 
ing out the application of the law of economy it was most import- 
ant that the total number of lamps to be used should not be taken 
as the starting point, but that proper allowance should be made 
for the fact that only a certain number out of the total would 
be used at a time. He thought Mr. Snell had done good service 
in bringing his paper forward and in showing how completely 
the matter could be dealt with. The cost of mains is a gigantic 
item in an electric lighting system, and therefore it was most 
important that the ag possible economy should be effected in 
designing them. The calculation involved was enormous in the 
case of central station lighting, as there were so many items which 
required to be considered. Estimates for the purpose had often 
been worked out in a few hours when months ought actually to 
have been taken over them. The fact remains that the matter is 
calculable and that very great economy would result. The taper- 
ing off of the mains is not rigorously applicable in practice, but 
the conditions for strict economy ought to be first worked out and 
then the practical modification be considered. He would point ont 
that not only has the economy.of a particular system to be found 
but also the economy of different systems, one against the other. 

Dr. FLEMING considered that the mean annual current referred 
to in the paper was a most important quantity. He had tried to 
ascertain in New York what the value of this quantity was; he 
found the currents to vary from 5,000 ampéres as a maximum 
to 100 as a minimum. He would point out, with reference to the 
calculations, that the real difficulty consisted in ascertaining what 
were the actual requirements which had to be provided for. 

Mr. SHOOLBRED also took part in the discussion. | 

Mr. SNELL having briefly replied, the meeting adjourned. 


NEW PATENTS—1885. 


7071. ‘ Process for iridising metal objects by electro means.” 
A. Epuraimm. Dated June 10. . 


7074. “ Electric arc lamps.” F, L. Murrxean. Dated June 10, 


7114. Construction of ‘Gramme’ armatures for electric gene- 
rators and motors.” G.E. Dorman. Dated June 11. 


7128. ‘“ Construction of Electric cables.’ J. W. Burzer, 
Dated June 11. 


7143. “ Morse-inker apparatus for telegraphic and other pur- 


poses.” C. D. ABez. (Communicated by Siemens and Halske.) 
Dated June 11. 


7153. “ Thermostatic heat recorder and electric signal.” J. 
Gitmorg, W. R. CLark. Dated June 11. 


7222. “ Manufacture of carbon for electrical apparatus. J. Y. 


JOHNSON. (Communicated by A. Chertemps et Cie.) Dated 
June 13. | 


7232. “ Telephonic transmitters.” KR. H. Ripour. Dated 
June 13. | 


7246. ‘ Methods or means of constructing, operating and con- 
trolling vessels electrically and apparatus or means employed 
therefor or therewith.” J,S. WiLzrams. Dated June 13. 

7247. “ Construction and working of machines or apparatus 
for the conversion of mechanical into electrical force and apparatus 
or means employed therefor.” J.S. Wizzrams. Dated June 13. 


__ 7270. ‘ Combined compass and course corrector for ships.” 
‘R.H.'T. Puums. Dated June 15. 


. 7274. “ Instruments and apparatus for the transmission of 
sound and signalling.” C.J. WoLzagron. Dated June 15. 

7279. Galvani. batteries.” A. M. CLarx. (Communicated 
by C. R. Goodwin.) Dated June 15. 

7310. ‘‘ Signalling between passengers and railway officials in 
trains.” S.A. VARLEY. Dated June 16 ~ 

7312. “ Electro-dynamic motors and in methods of and appa- 
for the same used stationary or on electric 

ways.” T.J. Hanprorp. (Communicated by F. J. Sprague. 

Dated June 14. 

7321. “ Curbonising filaments for electric lamps.” C. A. Day. 
(Communicated by F. Schaefer.) Dated June 16. (Complete.) 


7338. “ Electric motors.’ C. A, Jackson. Dated June 16. 
(Complete.) 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1885. 


167. “Improvements in utilisation and regeneration of bye- 
products of galvanic batteries.” J. Raprerr. Dated April 4. 
4d. Relates to improvements in utilisation and regeneration of 
bye-products of galvanic batteries, and consists in novel and im- 

roved means of treating the residues or bye-products of galvanic 
atteries, and especially of those which have an alkaline solution 
for exciting liquids. In such batteries the alkaline solution will 


dissolve the zine oxide, which is formed in the battery during 


action, into what is called zincate alkaline. In time these solu- 
tions become saturated with zinc oxide, and ought to be replaced 
by a fresh exciting liquid or liquids. To reduce the cost of work- 
ing such batteries, 1.e., to render the production of electricity even 
profitable, the inventor proposes to treat the said zincate alkaline 
solutions, or residues, in the following ways, viz.:—l. By the 
addition of water at a suitable temperature, and under suitable 
pressure, with or without salts or oxides, or acids, or other 
chemical composition or mixture of them. By this operation zinc 
oxide in hydrate, or anhydrate state, will be thrown as precipi- 
tate, which can be used as a pigment. The remaining solution 
will contain more weak solution of alkali, or its salts, or combina- 
tions. By any suitable means or process, this can be converted 
into a strong solution of alkali, which can be used again in 


batteries, or even the said alkali or salts, can be obtained in solid © 


state. 2. By freezing, roasting, drying, or otherwise solidifying 


. and melting (or either of these processes), in proper manner, by 


heat or otherwise, and then by a subsequent treatment of the said 


residues by water (with or without the addition of other sub- 


stances to it) of suitable temperature, and under necessary pres- 
sure, there is obtained a solution of caustic alkaline metal, or 
salts of it, which can be treated and used afterwards as desired. 
3. By sending, under suitable conditions and temperature, a 
current of a gas or gases, or vapours of the bodies, such as iodine, 
bromine, chlorine or flourine, or any mixture of them, so as to 
convert the alkali of said residues, i.e., zincate alkaline, into valu- 
able salts of the said alkali, such as chlorates, chlorides, hypo 
or per iodates, and such like. The air, steam, or other gases or 
vapours, may be added to the said gases or vapours in any desir- 
able proportions. 


186. ‘An improved meeus for opening or closing an electric 
circuit, and an improved means or device for use in connection 
with incandescence electric lamps.””’ H. WiLKINSON. (Communi- 
cated from abroad by J. G. W. Fairbairn, of Vienna.) Dated 
January 6. 4d. The switch or contact maker is shown by figs. 
1, 2, 3, in which a is a screw working in a nut, or bearing, b. 
c,cl,are contact pieces, through which the circuit is made by 
rotating the screw, a, the reverse action being employed to break 


red : 
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the circuit; the other parts shown on the drawing being, 6, e!, 
terminal screws for wires; f, f, f, f, screws for holding down con- 
tact pieces, c, cl; h is a block of wood, or other material, upon 
which the whole is mounted; à is a disc, or wheel, or cross handle 
for rotating the screw, a. At g, g, as shown, pieces of India 


rubber, or other elastic material, are inserted to ensure the con-. 


tact piece, d, touching c, c!, but it is sometimes preferred to leave 
this out. À 


786. “Improvements in the generation and distribution of 
electricity, and in means or apparatus employed therein.” A. G. 
Brooxes. (Communicated from abroad by O. Gassett, of America.) 
Dated January 20. 6d. The present invention is embodied in 
an apparatus in which a mechanical power or motor is employed 
to actuate an electrical generator, the said motor being controlled 
by an electro magnet, the circuit of which is extended to all the 
points at which the electricity is to be used. | 


798. ‘An improved method of and apparatus for manu- 
facturing compound telegraph wire’ H. J. Auuison. (Com- 
municated from abroad by M. G. Farmer, of America.) Dated 
January 20. 6d. Consists in first applying to a steel wire as a 


core, an adherent coating of copper by electro-deposition, and 


then drawing the coated wire through molten copper, shaping the 
coat which it by this means acquires by passing the wire through 
a suitable die. : 
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804. “Improvements in telephone receivers.” H. P. Pratt. 
Dated January 20. 6d. Consists of a suitable box or case pro- 
vided with a diaphragm or plate made of iron or other suitable 
substance, of a coil of wire, made without a core, the wire being 
wound tightly and evenly, each convolution of which is glued or 
cemented to the other convolutions, so as to present an even or 
nearly even surface at both top and bottom. This coil is placed 
in a box or case, the ends of the wire being electrically connected 
in the usual manner, and secured firmly to the case beneath a 
diaphragm or plate of iron or other suitable substance. 


1037. ‘‘ Improvements in and relating to switchboards or appa- 


ratus for connecting circuits and signalling in telephone exchange 
systems.” T.J.Hanprorp. (Communicated from abroad by C. 
Lemon, of New Zealand.) Dated January 24. 6d. Consists of 
improvements in and in connection with switchboards, whereby 
the space required for the apparatus is reduced and its construc- 
tion is simplified, and a saving is effected in the time necessary 
for working the signalling apparatus. 


1156. “ Improvements in telephones and telephonic systems.” 
P. M. Jusrice. (Communicated from abroad by T. Wallace, of 
America.) Dated January 27. 6d. Fig. 1 is a plan view of the 
principal parts of a telephone embodying the vention. Fig. 2 
is a diagram of the complete apparatus at one station, showing 
the invention and disclosing still other forms of telephonic insti u- 


ments embodying the same. To a resonant body, a, are connected 


or attached two studs, projection or bearing pieces, B, B', of 
carbon or similar substance, having sockets or bearings, oc, c!, 
formed therein. Fitting into these sockets or bearings, preferably 
somewhat loosely, is a bar, rod, or pencil, p, of carbon or its equi- 
valent. Upon this bar of carbon is placed or fitted a weighted 
covering or casing, E, of some substance, preferably metallic, 
such as lead, platinum, or aluminium, in the form of foil or 
laminæ, or otherwise. In fig. 1 the studs or projections, B, B!, 


are represented as being mounted upon a disc-shaped sounding 


4 


4 
/ 


board or resonator which may be of any material preferred, and 
this may be used in any suitable or conveniently shaped case as 
shown in the receiver, R, in fig. 2. The contact pieces are shown 
as supported upon a rectangular plate, x, of wood or similar 
material carried in a suitable frame, having convenient binding 
posts. The galvanic circuit passes from one pole of the battery 
through the studs, 8, 8!, and carbon rod, p, directly to line, the 
instrument intended to be used as a receiver being in a short or 
branch circuit around the transmitter and battery. Such an 
arrangement necessitates the use of a battery at each end of the 
line, but the receiving instrument may be placed directly in the 
main circuit as in the case where a single instrument is used both 
as a transmitter and a receiver. | 


1320. ‘‘ Improvements in telephone transmitters.” C. Mose- 
LEY. Dated January 30. 6d. Consists in enclosing the variable 
resistance or “ tension regulator ” within a chamber or cell go as 
to exclude dust and the action of changes in the condition of the 
atmosphere; in constructing the tension regulator in such a 
manner that speech and other sounds may be faithfully repro- 
duced in the receiving telephone, whether such sounds are pro- 
‘duced in close proximity to or at a considerable distance from the 
transmitting telephone, and in a method of or arrangement for 
producing variations of resistance in the tension regulator corre- 
sponding with the vibrations of the tympan or diaphragm pro- 
duced by sound. The tension regulator, figs. 1 and 2, consists of 
two carbon electrodes, c and g, having granulated carbon, à, be- 
tween them. It is preferred that these electrodes should be of 
hard gas retort carbon, and that they should be. square in plan, 
but compressed carbon may be employed, and any other con- 
venient shape may be adopted. The granulated carbon, to obtain 
the best result, must be clean gas returt carbon, crushed and 
passed through two sieves ; all that is passed by the finer meshed 
sieve, and all that will not pass through the coarser meshed sieve, 
being rejected ; the object being to obtain grains of approximately 


equal size. Two suitable sieves for the pures would be one 
having thirty meshes to the inch, and one having forty meshes to 
the inch; but other numbers of meshes may be used if they do 
not vary considerably from those given. The front electrode, c, 


_ and the back electrode, g, are connected by some pliable medium 


in such a manner that they may to a limited extent vibrate inde- 
pendently of each other. In fig. 1, the front electrode, c, is 
cemented, or otherwise secured, to a thin sheet of India rubber, 
or to a sheet of vellum, parchmentised paper, or other similar 
suitable material, f. Upon this sheet, and surrounding the elec- 
trode, c, is also cemented or secured a frame, e, shown in dotted 
lines in fig. 2. The cavity thus formed is then slightly more than 


Pro, 1. 


Fia 2. 


half filled with the granulated carbon, and the back electrode, g, 
is cemented or secured to the frame, e. The back electrode, g, 
may be formed of a plate or disc of carbon, having in plan the 
outside form and dimensions of the frame, e, or it may be a similar 


- plate or disc of wood, vuleanite, metal, or other suitable material, — 


having the carbon electrode inlaid in its inner surface, as shown 
in dotted lines at, g, fig. 2. When the containing cell is of the 
full dimensions of the frame, e, the front elec e, c, should be 
somewhat smaller than the inside of the frame, but not so much 
smaller as to permit the grains of carbon to penetrate between the 
electrode and the frame. The frame, e, is by preference made of 
brass or other metal, in which case its inside edges should be in- 
sulated with varnish, paraffined paper, or other suitable material, 
as indicated at d, fig. 1. re | 


CORRESPONDENCE. 


Determination and Registration of the charge of 
Accumulators. 


In your last issue my name is incidentally mentioned 
in connection with the interesting paper lately read 
before the French Academy of Sciences by MM. Crova 
and Garbé on the above subject. : 


The importance of secondary batteries is at last be- 


coming so much more generally recognised, that any 
facilities for ensuring their satisfactory working should, 
so far as possible, be matters of common knowledge, 
and it may interest some of your readers to be made 
aware of the great safeguard and convenience in em- 


ploying for the purpose referred to the simple means — 


which I described some two and a half years since. 
My attention was drawn to the want of a rough and 
ready means by which any ordinary employé may 
know when to stop charging, and my observations 
having confirmed the assumed theory that the chemical 
reactions produced in the working of secondary bat- 
teries must, under properly arranged conditions, give 
a practically uniform variation in the density of the 
electrolyte, I found myself enabled, after a series of ex- 
periments, safely to lay down the one simple instruc- 
tion that the charging should be continued each day 
until the electrolyte had attained a definite specific 
gravity, and by the use of suitable acidometers, thus to 
ensure the cells being always in a condition ready for 
full work, whilst at the same time guarding against 
any undue waste or loss of energy or deterioration of 
the battery plates, such as are occasioned by over or by 
insufficient charging ; the only care necessary on the 
part of the attendant. being an occasional look at a 
floating acidometer, and to stop his charging at a 
given point. 
By this simple means, moreover, the exact condition 
of.each cell, and the amount of electrical energy avail- 
able, can be ascertained at any moment by an easy 
mental calculation, or if desired, by the simplest ar- 
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rangement of an indicating arm or needle so actuated 
by the acidometer or float in rising or falling as to 
point to figures ranged in a semicircle upon a card or 
late. 

Thus a rough and ready, but very useful, utilisation 
of the natural reactions which take place in secondary 
batteries, is at hand for any one who cares to avail 
themselves of it at the cost of a few shillings. 

Some other points of convenienceand advantage which 
are derivable from this uniform variation in density of 
the electrolyte are set forth in my specification of 

Patent No. 1,644, April 2nd, 1883, such as for instance: 
1st. A simple means of automatically cutting cells out 


of or putting them into the charging circuit respectively 


as they become fully charged, or may require charging, 
the motion of the acidometer or float being a suffici- 


ently certain and far less complicated method than the | 


use of the mechanism necessary to effect the same pur- 
pose if actuated by the variations of the E.M.F. | 
2nd. The registration of the amount of current put 
in or taken out, which can be readily effected by means 
of a ratchet wheel and ordinary indicating arrangement 
worked by the same motion of rise or fall. : 

The results of my experiments made long since, and 
confirmed by those recently described, and evidently 
_ carried out with great care by MM. Crova and Garbé, 
_ show the remarkable regularity of the reactions which 
occur both in the charge and discharge of electrical 
accumulators, and that, under proper conditions, and 
with ordinary care, the disturbing influences which 
effect such regularity need not be considered as suffi- 
cient to prevent reliance being placed upon it for 
general guidance in practical work. 


John S. Sellon. 
Bournemouth, June 13th. 


Drawing Room Electric Light. 

I notice in your issue for June 13th an electric lamp 
and battery claiming to be the design of Mr. Jerritt, of 
Plymouth. Permit me to say that it is a copy of the 
toy sets that we have been making for the last two 
years. | 


R. H. Hallett & Co. 
Leicester, June 13th, 1885. 


66 Jolin’s Electric Bells.’ 


The bell which you illustrate (fig. 1) in Mr. Giltay’s 
article is the one to which I referred when I spoke of 
a “short-circuiting ” bell in my letter of the Ist inst. 
and I may mention that I myself designed such an one 
about three years ago, but finding that it was already 
out did not enter further into it. With regard to 
Messrs. Jolin & Co.’s letter, I would mention that the 
bells used in the case I cited were not of a high resist- 
ance, and that they have worked for over twelve 
months up to the present writing, and no trouble has 
been given. 

However, there is no doubt that there are many 
advantages to be derived from Messrs. Jolin’s bells on 
high resistance circuits, and 1 should be sorry to 
run down any advancement of science; yet, at the 
same time, how Messrs. Jolin contrive to give the same 
efficiency in magnet power, and supply neutralising 
coils at a less cost than ordinary bells, is better known 
to themselves than to | 

| Arthur Edgar Cotterell. 
Birmingham, June 15th, 1885. 


In order that Messrs. Jolin & Co. may not be under 
any misapprehension, I think it well to make my small 
addition to the correspondence on the above subject, to 
say that the idea of “ short-circuiting ” each bell was 
known and in use years ago for this purpose ; and I saw 
it illustrated in one of the electrical journals two or three 
years ago. Messrs. Jolin & Co. are perfectly right in 
saying this is preferable to using one bell to “ break ” 
the circuit, though the latter plan is frequently used. 


E. C -W 1k 
Darlington, June 15th, 1885. 


_ bells is about 60s. per dozen. 


Messrs. P. Jolin and Co., in your last issue, certainly 
make a vigorous and plausible defence of their bell, 
but I think they fail to show that their system has any 
material advantage (beyond ingenuity) over that men- 
tioned by Mr. Cotterell and myself. 

They begin by reiterating the remark that the system 
mentioned by us is not new. It was obviously new to 
the writer of the description of their bell, which ap- 
peared in the REVIEW of the 30th ult., or he would 
not have said “this (working in series) has hitherto 
been impracticable with trembling bells.” However 
(as it is not proposed to patent the system), this is of 
no consequence. 

It appears that there are two points which, according 
to Messrs. Jolin, “your correspondents have over- 
looked.” The first is “the old method requires great 
battery power.” Why more than the new? The 
second is that “the electromotive forces of the extra 
currents of all the bells are added up into one great 
electromotive force at the single interruptor,” thus 
causing a spark of abnormal size, and great destruetive 
power. But there is an equally evident fact, though 
one that appears to have escaped Messrs. Jolin’s atten- 
tion, and that is, that the resistances of all the coils are 


“added up,” as well as the E.M.F.’s, thereby reducing 


the current, and with it the spark, to the intensity of 
that given by a single bell. 
As to cost, the wholesale market price of the ordinary 
If Messrs. Jolin’s bell 
can be made and sold for less than this, well and 
good. 
| G. H. Bays Jun. 
June 15th, 1885. 


Slow Speed Dynamos. 


: Tam reminded by M. Ludv. Fredholm’s second letter 
that I should like to say a word in answer to his first. 
I hope you will not consider it too late. In that letter 
he says that “ he understands that in England makers 
of dynamos have not succeeded in reducing the number 
of revolutions to less than 400 to 500 per minute for a 
current of 200 amperes, even for so low an E.M.F. as 
90 to 60 volts.” I fancy there are plenty of English 
makers who would undertake to make a dynamo to 
give this result at any rate of revolution desired, say 
one per minute, if it were made worth their while. M. 
Fredholm will no doubt observe that I say nothing 
concerning size, weight, efficiency, or such a mere . 
matter of detail as the resistance of the armature. But 
then neither does he. In the absence of such informa- 
tion, was it worth while to write you a second letter 
correcting so trifling an error as a matter of 100 lamps 
in the output? I doubt it. 

I enclose my card and business address, but refrain 
from appending them here, and am content to sub- 
scribe myself 

An English Maker. 


The Membrane Telephone. 


As your correspondent, “Telephonist,” declines to 
give his name, and shelters his head behind a cloud of 
anonymous verbiage—a cloud not too thick to those 
who recognise the peculiarities of his style—I must 
decline to reply to his criticisms. To call a beautiful 
application of abstract science a “dodge” is no argu- 
ment ; neither is it sound reasoning to declare that in 
an arrangement (Anders’s) in which a second receiver 
is joined as a shunt to the receivers in the main line 
both receivers are in the main line. It needs no apology 
from me to excuse myself from replying to anonymous 
nonsense. | 

I. W. Barnard, Secretary. 

New Telephone Company Limited, 


4, Great Winchester Street,.. 
London, June 17th. 


[We must reject further correspondence of a personal 
nature upon this topic.—Eps. ELEC. REV. ]. 
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LIGHT AND POWER AND TELEPHONE ENGINEERS, 
St. Pavi’s. WorKS—76, LITTLE BRITAIN, LONDON, EC, AND | 
EUROPEAN TELEGRAPH WORKS-P 0 WNALL ROAD, DALSTON. 
International Electrical. Exhibitions, Paris, 1881, London, 1889, and Calcutta, 1888. | 
to MANUFACTURERS OF 
DYNAM MACHINES ‘ARC LAMPS AND ALL ACCESSORIES FOR ELECTRIC LIGHT INSTALLATIONS. 
D | 
DYNAMOS —-PATERSON & Dynamos. ie: or Are Lighting Blowapeed 
r- | Machines for Ship Lighting’; Dynamos for Electro-Deposition of Metals. — 
| SEARCH LIGHTS Submarine Are Lamps for Salvage. or Fishing. 
à !. ENGINES.—High Pressure and Condensing; Steam Boilers; ‘Turbines, Water Wheels, Overshot Breast 
at | and Undershot ; Shafting,. Pulleys, Plammer Blocks, Gearing, Belting, &c. i à 
as ARC LAMPS, —Licensees and Manufacturers of the Olarke-bowman . Are Tanp, the. Filsen Arc sp, 
the “JF,” and other lamps: | | 
n- [NCANDESCENCE LAMPS. Agents for Edison, and other tanipe. 
MEASURING ‘INSTRUMENTS.—Cardew's Universal Voltmeter, Paterson's Patent Mlectro-magnet Am and 
Voltmeters, and Hngine-room Ammeters; Ayrion & s Am and Volimeters, Ohmmeters, Power- | 
meters, Tachometers, | 
ry | CARBONS.--" WALLACE DIAMOND” as used at Severn Mersey Tunnel Works, ¢ treat Western 
Railway Company, International Health Exhibition, &c,; HARDTMUTH'ES Sori Cannons. a 
| -FEETINGS. Sockets, Holders; Lamp: Kefiectors, Brackets, Improved “RE end Maynard Switches ;. 
| Safety Cut-outs, and all requirements for electri light installations ; Cahlos of all descriptions. 
TELEGRAPH INSTRUMENTS.—Telephonés, Switehboards, Magneto Call Balls, “SN.” Instruments, 
| ‘Railway Sigvel and Speaking Instruments, Tapper Bells, 4c. | 
EXPLODERS & TORPEDO GEAR re and Mackenzie Firing Koys : Fuse Exploders for lasting. 
er 
Biectrical Work of al sorts cari out, and Specifications for Electric Lighting tree of cost. 
T8 
‘a ELECTRIC LIGHT ‘LEADS, QUTTA PERCHA, “INDIA-RUBBER COMPOUND BRAIDED 
to | 
wo. 
| | | | | 
ps | | LE 
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Æ = 
LBA TELBGRAPE WORKS, HACKNEY wie, 
— 
GERMAN SILVER wines FOR HIGH RESISTANCES, “FLEXIBLE. cons, TELEPHONE 


STRUMENTS. ~~“ Morse” Inkerg, 
Resistance Cots, Sir Thomson’s, aud other Galvancmetere, Testing Tnstriments, 
MANUFACTURERS FOR GREAT BRITAIN, Tee COLONIES OF THE 
ANG BATTERY, which receiv 


| TRLBGRAPE STORRÉ AND APPARATUS oF MVERT DESCRIPTION. 
THE INDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH WORKS COMPAN Y (Limited) are 
Patentees and and Mansufachsrers of a Complete System of pedoe Harbour and Const Defence, 
| AND OF TUE | 
| BILVERTOWN. PATENT FIRING BATTERY. 
| Battery for Ming end Bissting Purpons. 
CONTRACTS ENTERED INTO: forthe SUFPEY, and à of LIVES. 
. | VULOANISED “INDIA ‘RUBBER. 

Uf WALES, SHEET, BUFFERS, SPRINGS, WASHERS, WHEEL TYRES, CORD TUBING, AND-DOOR AND CARRIAGE MATS. 
INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. 
ANDIA and CAN VAS ‘STEAM PA - ROUND, BQUARE, BERET. 

“INDIA. RUBBER. MACHINE DRIVING ‘BANDS. 


| Offices and Wateliouses: 106 & 100, 0, OANNOR STREET, Lonpon, 


ENGINEERS. AND MANUFACTURERS 


Bells, 


INSULATORS —Ebonite, Porcelain, Brownware, 
FOR RALLY TAY. BLOCK SIGNALLI NG. 
| SEMAPHORE REPEATERS, LIGHT INDICATORS, AND WALKERS PASSENGER AND GUARD ” 
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AND 
the most. favonrable reports from the Postal 


CÉLESRA 

‘elegraph Authorities and eminent Telegraph Engineers, and is now in nee Le the Post Office and 
English and Continental Railways. As a Battery {or all Telegraphic pad is pre-eminent. 
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